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PREFACE 

The  publication  of  the  Directory  of  American  Cement  Industries 
and  Hand  Book  of  Cement  Users  is  the  direct  result  of  the  many 
demands  for  information  upon  all  questions  connected  with  the 
manufacture,  sale  and  use  of  cement  which  have  been  made  upon 
Municipal  Engineering  Magazine  and  of  the  conclusion  drawn 
from  close  observation,  that  the  time  has  now  arrived  for  the  publi- 
cation of  such  a  book  giving,  more  particularly  from  the  practical 
and  commercial  standpoints,  the  answers  to  all  the  classes  of 
questions  which  those  interested  in  cement  are  asking. 

The  introductory  chapter  gives  a  short  sketch  of  the  development 
of  the  cement  industry  in  this  country,  beginning  with  the  manu- 
facture of  natural  hydraulic  cement  and  culminating  in  tlie  manu- 
facture of  the  best  Portland  cement  at  the  lowest  price  ever  reached. 
The  principles  of  the  various  processes  which  are  in  use  are  stated  in 
the  course  of  this  history.  The  descriptions  of  individual  works 
follow.  These  descriptions  are  carried  to  sufficient  detail  to  give 
the  information  regarding  the  materials  and  processes  used  and  the 
care  taken,  necessary  to  form  a  judgment  of  the  conditions  under 
iFhich  the  cement  is  manufactured,  without  revealing  the  economic 
methods  f dllowed  to  enable  the  factories  to  produce  the  cement  at 
the  lowest  possible  cost.  It  will  be  seen  that  the  same  general  de- 
scription will  answer  for  all  the  factories  in  a  class  and  thus  it  is 
only  necessary  to  give  one  lengthy  description  and  give  in  other 
*  cases  the  differences  in  design. 

An  examination  of  these  descriptions  will  give  the  reader  a 
general  knowledge  of  all  the  processes  used  and  many  ideas  of 
I  the  differences  in  detail  made  necessary  by  variations  in  material 
and  local  conditions,  or  introduced  for  economic  reasons. 
I  The  chapter  on  the  uses  of  cement  is  not  small,  but  it  is  not  com- 
jplete.  The  extension  of  the  use  of  cement  has  been  so  rapid  in  the 
{ last  few  years  that  it  is  difficult  to  keep  pace  with  it.  The  chapter 
j  tries  to  confine  itself  to  such  uses  as  have  stood  the  test  of  time  and 
;is  believed  to  fill  the  field  it  attempts  to  cover  satisfactorily.      It 

will  be  extended  in  future  editions  as  may  seem  desirable. 
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The  chapter  on  specifications  giyca  saiuplee  of  atandiird  fipeci- 
fications  for  the  various  uses  of  cement  which  are  known  to  give 
satisfactiori.  Variations  with  conditions  of  climate,  soil,  mate- 
rials, etc.,  are  shown  in  the  differences  in  specifleation.  The  author 
and  the  locality  for  which  the  specification  is  made  are  given  when- 
ever it  seemed  desirable. 

Enough  is  given  regarding  testing  laboratories  to  show  what  the 
facilities  in  such  laboratories  should  be,  and  the  work  which  they 
may  be  expected  to  do.  Municipal  and  government  laboratoriee 
do  not  usually  make  tests  on  materials  beyond  their  own  require- 
ments, but  occasionally  arrangements  for  such  tests  or  the  use  of 
the  machinery  can  be  made.  A  number  of  the  colleges  in  the 
country  have  facilities  for  partial  physical  tests  of  cement  and 
concrete  and  for  chemical  analysis,  and  with  most  of  them  arrang&- 
ments  can  be  made  for  special  tests.  But  few  are  open  at 
times  for  testing  on  a  conlmereial  basis. 

There  are  also  a  number  of  private  laboratories  with  which  ar- 
rangements can  be  made  for  partial  teats  and  analyses  of  cements 
But  few  of  these  are  on  a  permanent  commercial  basis. 

There  has  been  no  attempt  at  completeness  in  the  list  beyond 
the  laboratories  which  may  bp  considered  to  be  always  ready  for 
making  tests  and  analyses  on  a  commercial  basis. 

There  were  some  potent  reasons  for  issuing  the  book  at  the 
earliest  possible  moment  and  it  has  all  been  prepared  since  Novem- 
ber Ist.  This  haste  in  preparation  has  not  been  permitted  to  inter-' 
fere  with  the  accuracy  of  the  work,  but  the  shortness  of  the  time  has 
prevented  the  receipt  of  the  information  desired  from  some 
those  who  should  be  represented.  It  is  believed  that  what  is  thus 
omitted  will  not  detract  from  the  value  of   the  book  as   a  whole. 

Some  managers  of  cement  works  have  refused  to  give  the  infor- 
mation requested  from  reasons  of  business  policy  which  seem 
sufficient  to  them  and  will  not  therefore  be  criticised.  It  has  1 
necessary,  however,  to  make  the  proper  notation  to  this  effect  that 
the  reason  for  the  lack  of  information  in  such  cases  may  be  clearly 
understood. 

The  formation  of  new  companies  for  the  manufacture  of  cement 
is  proceeding  with  so  much  rapidity  that  some  of  these  companies 
which  have  not  yet  begim  the  erection  of  works  are  doubtless 
omitted.     Not  a  few  are  omitted  because  the  preliminary  B 
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have  not  been  followed  up,  from  failure  of  niatt^rial  to  show  the  re- 
quisite quality  and  failure  to  interest  the  necessary  capital.     . 

The  list  of  brands  or  names  under  which  cement  is  sold  is  large, 
larger  than  the  actual  number  of  different  cements  which  are 
manufactured.  It  is  believed  that  the  book  is  successful  in  list- 
ing each  brand  of  American  Portland  cement  under  at  least  one  of 
its  names.  The  large  number  of  small  scattered  plants  for  the 
manufacture  of  natural  hydraulic  cement  and  the  fact  that  in  such 
districts  as  that  about  Louisville  the  product  of  many  mills  is 
marketed  by  one  company,  makes  it  probable  that  every  brand  of 
natural  hydraulic  cement  is  not  listed.  All  those  of  more  than 
local  reputations  are  included  in  the  list,  but  less  attention  has  been 
paid  to  this  class  of  cements,  except  so  far  as  the  leading  manufac- 
turers are  concerned  than  to  the  American  Portland  cements.  The 
circulars  requesting  information  concerning  cement  contained  a 
request  for  infoi^nation  regarding  foreign  cements  sold  in  the 
American  market,  which  has  been  overlooked  by  some  of  the  agents 
and  importers  to  which  they  were  sent.  As  the  sale  of  these 
cements  is  at  a  standstill  or  is  diminishing,  strong  effort  to  make 
the  list  of  foreign  cements  complete  has  not  been  made. 

The  list  of  sales  agents  will  be  found  convenient.  It  includes 
all  the  distributers  of  American  cements  and  some  of  the  larger 
dealers  as  well  as  most  of  the  agents  and  importers  of  foreign 
cements.  Cement  manufacturing  companies  who  market  their 
own  products  are  not  included  in  this  list. 

The  list  of  dealers  in  cement  includes  those  in  all  cities,  villages 
and  towns  of  more  than  2,000  population.  It  is  exceptionally  com- 
plete and  accurate.  The  information  is  absolutely  new  and  is 
believed  to  be  strictly  accurate.  It  has  all  been  received  directly 
from  the  towns  themselves  since  January  1,  1901.  This  feature 
makes  it  one  of  the  most  reliable  and  most  complete  lists  of  this 
nature  which  has  ever  been  published. 

The  same  may  be  said  of  the  lists  of  cement  users.  It  has  not 
been  possible  in  all  cases  to  make  a  complete  differentiation  of  con- 
tractors and  workers  in  cement,  nor  has  it  always  been  possible  to 
separate  the  names  of  architects  and  engineers  strictly,  according 
to  their  professions.  In  the  first  case  the  list  of  contractors  con- 
tains all  the  names  of  contractors  using  cement  in  their  work  and 
the  names  of  such  workers  in  cement  as  are  at  the  same  time  con- 
tractors. 
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The  list  of  workers  in  cement  contains  the  names  of  those  who 
are  to  be  classed  strictly  under  this  heading.  In  the  same  way  the 
list  of  engineers  contains  the  names  of  engineers  supervising  the 
use  of  cement,  including  city  engineers,  and  also  the  names  of  those' 
who  are  not  definitely  known  to  belong  strictly  to  the  class  of  archi- 
tects.   The  list  of  architects  contains  this  latter  class. 

The  list  of  cement  testing  laboratories  will  be  found  to  be  a 
convenience  when  tests  of  material  are  desired.  There  are  many 
municipal  laboratories  and  small  school  and  college  laboratories 
where  tests  can  be  made,  but  which  can  hardly  be  considered  ready 
for  work  on  short  notice  or  open  to  the  general  public.  The  list 
given  is  reliable  and  distributed  through  the  country  so  that  at 
least  one  laboratory  in  the  list  is  within  easy  reach  from  any  point. 

The  list  of  manufacturers  of  machinery  contains  a  representa- 
tive list  of  the  makers  of  machinery  for  use  in  the  manufacture  of 
cement  and  of  the  makers  of  tools  for  the  manipulation  of  cement, 
from  concrete  mixers  to  cement  workers'  tools.  The  extension  of 
the  cement  field  and  the  large  number  of  plants  under  construction 
and  contemplated  is  extending  this  list  almost  daily.  No  line  of 
machinery  used  in  a  cement  mill  is  omitted. 

The  fact  that  in  the  smaller  cities  and  towns  the  dealers  ir 
cement  are  also  dealers  in  lime,  plaster  and  other  building  mate- 
rials, led,  rather  late  in  the  preparation  of  the  book  to  a  decision  to 
include  such  materials  in  the  directory  lists.  This  decision  was 
reached  so  late  that  a  complete  list  could  not  be  prepared  in  time 
for  this  first  edition.  A  very  comprehensive "  list  is  presented, 
however,  and  it  will  be  largely  extended  in  future  editions.  It 
may  be  said  that  the  dealers  in  cement  in  cities  and  towns  of  about 
30,000  population  or  less  are  also  dealers  in  lime,  plaster  and 
similar  materials.  This  is  true  to  some  extent  also  in  the  larger 
cities,  so  that  the  list  of  cement  dealers  may  fairly  be  used  where 
the  list  of  dealers  in  the  other  materials  mentioned  is  wanting. 


INTRODUCTION 

Strictly  speaking,  the  title  of  this  book.  Directory  of  American 
Cement  Industries,  confines  it  to  the  consideration  of  American 
made  cements  and  this  is  practically  the  case,  but  little  space  being 
taken  up  with  foreign  eenionts.  A  still  further  restriction  is 
made  so  far  as  the  amount  of  detail  is  concerned,  since  the  cements 
sold  under  the  name  of  Portland  are  those  which  are  most  carefully 
and  fully  treated.  The  general  distribution  of  small  natural 
cement  plants  throughout  the  many  districts  containing  cement 
rock,  which  produce  cement  almost  entirely  for  local  consumption, 
and  the  practical  uniformity  of  methods  used,  make  it  unneces- 
sary to  use  much  space  in  their  consideration,  beyona  the  larger 
works  with  extended  reputation  for  excellence  of  product. 

One  of  the  first  questions  which  arises  is  that  of  definition.  Since 
this  is  a  book  which  takes  the  market  as  it  exists,  it  is  necessary  to 
list  all  the  cements  using  the  name  Portland  under  that  classifica- 
tion. Care  is  taken  to  make  the  reference  from  the  lists  of  brands 
and  manufacturers  in  the  Directory  to  the  descriptions  of  worl  ., 
materials,  and  processes  so  clear  and  so  convenient  that  it  is  easy 
to  determine  the  character  of  materials  nscd,  and  the  processes 
used,  and  thus  to  form  a  good  judgment  of  the  kind  and  quality  of 
the  product.  In  general  it  will  be  foimd  that  under  th(j  heading 
of  some  one  factory  a  full  description  of  the  materials  and  methods 
is  given  and  that  others  using  practically  the  same  materials  and 
methods  are  described  in  more  condensed  statements,  but  with 
sufficient  fullness  to  be  interpreted  without  further  reference  by 
one  who  has  carefully  gone  over  the  tnitire  list  of  descriptions 
Many  varieties  of  materials  are  used  and  a  number  of  different 
processes. 

Those  cements  which  are  produced  by  burning  a  natural  ciMnent 
rock  directly  are  all  in  the  class  of  natural  hydraulics  cements.  In 
such  districts  as  Kosendale  and  Louisville,  and  in  such  cases  as 
Utica,  Akron,  Milwaukee,  Fort  Scott,  etc.,  wlien^  the  name  of  tlie 
district  is  a  distinguishing  mark,  it  is  added  to  the  namti  of  the 
brand. 
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In  some  cases,  notably  some  of  the  factories  in  the  Rosendale 
district,  some  selection  and  mixture  of  rocks  of  somewhat  different 
composition  is  made,  without  the  care  and  expense  incident  to 
regular  chemical  analysis  to  insure  absolute  uniformity  and 
maximum  qjiality  of  product.  These  are  classed  as  natural 
hydraulic  cements. 

In  the  Lehigh  region  it  is  a  common  practice  to  improve  the 
quality  of  the  natural  cement  manufactured  by  adding  to  it  infer- 
ior portions  of  the  product  of  the  Portland  cement  departments,  or 
a  proportion  of  the  regular  Portland  cement  where  the  uniformity 
of  the  rotary  kiln  product  obtains.  This  produces  an  "Improved'^ 
brand  which  will  be  found  in  the  alphabetical  list  of  natural 
hydraulic  cement  brands  under  "Improved."  Some  of  the  works 
in  the  same  region  place  upon  the  market  second  and  third  grades 
of  Portland  cement,  some  of  which  are  made  from  the  inferior  por- 
tions of  the  clinker  produced  by  the  kilns  and  some  are  mixtures  of 
a  portion  of  natural  hydraulic  cement  with  the  product  of  the 
Portland  cement  process.  If  marketed  under  the  name  of  Port- 
land cement  they  will  be  found  in  that  list,  although  adulterated. 
The  manufacturers  turning  out  these  brands  are  usually  careful  to 
distinguish  between  them  in  their  advertising  literature,  and  the 
tables  of  results  of  tests  will  also  give  some  indication  of  the  differ- 
ence in  quality.  The  names  of  brands  given  under  the  entry  of 
the  company  in  the  list  of  manufacturers  are  as  nearly  as  possible 
in  the  order  of  their  value. 

Perhaps  the  only  definition  of  Portland  cement  which  will  fit  all 
the  American  brands  marketed  under  that  name  is  the  following: 
A  Portland  cement  is  one  made  from  an  artificial  mixture  of  ma- 
terials containing  lime,  silica  and  alumina  in  proper  proportions. 
With  a  very  few  exceptions,  which  are  distinguished  wherever  nec- 
essary in  this  book  by  the  word  (pozzuolana)  in  parenthesis,  this 
definition  may  be  restricted  profitably  by  adding  the  requirement 
that  the  mixture  shall  be  made  by  finely  grinding  the  materials  to- 
gether and  shall  then  be  burned  to  a  hard  clinker  at  a  high  tempera- 
ture. With  this  restriction  all  the  American  cements  which  have 
been  considered  as  l)elonging  to  this  class  are  included  under  the 
definition,  and  also  those  which,  made  from  slag  and  lime,  are 
treated  l)y  the  Portland  cement  i)rocess  of  mixing,  calcining  and 
grinding.  These  cements  can  he  distinguished  in  the  descriptions 
of  the  works.     There  are  good  authorities  upon  both  sides  of  the 
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controversy  over  the  admission  of  these  "calcined  slag'*  cements  to 
the  class  of  Portland  cements,  and  not  perfect  consistence  in  the 
various  statements  of  the  same  authorities.  The  writer  prefers  to 
leave  the  high  quality  of  the  cements  made  by  this  process  to  speak 
for  them,  believing  that  as  their  value  is  demonstrated  the  question 
will  settle  itself. 

The  definitions  of  Portland  and  pozzuolana  cements  recently 
recommended  by  a  commission  of  engineer  officers  of  the  United 
States  Army  seem  likely  to  be  accepted  as  the  standard  definitions 
and  are  here  given.  They  are  on  the  whole  the  most  satisfactory 
practical  statements  of  the  differences  which  have  been  formulated. 
The  board  consisted  of  Maj.  Wm.  L.  Marshall,  Maj.  Wm.  H.  Bixby 
and  Capt.  Charles  S.  Riche,  of  the  Corps  of  Engineers,  United 
States  Army. 

Portland  cements  are  products  obtained  from  the  heating  or  cal- 
cining up  to  incipient  fusion  of  intimate  mixtures,  either  natural 
or  artificial,  of  argillaceous  with  calcareous  substances,  the  calcined 
product  to  contain  at  least  1.7  times  as  much  of  lime  by  weight  as 
of  the  materials  which  give  the  lime  its  hydraulic  properties,  and  to 
be  finely  pulverized  after  said  calcination,  and  thereafter  additions 
or  substitutions,  for  the  purpose  only  of  regulating  certain  proper- 
ties of  technical  importance,  to  be  allowable  to  not  exceeding  2 
per  cent,  of  the  calcined  product ;  otherwise  additions  or  substitu- 
tions, after  calcination,  are  adulterations,  necessitating  a  change  of 
name. 

Pozzuolana  cements  are  products  obtained  by  intimately  and  me- 
chanically mixing,  without  subsequent  calcination,  powdered  hy- 
drates of  lime  with  natural  or  artificial  materials,  which  generally 
do  not  harden  under  water  when  alone,  but  do  so  when  mixed  with 
hydrates  of  lime  (such  materials  being  pozzuolana,  santorin  earth, 
trass  obtained  from  volcanic  tufa,  furnace  slag,  burnt  clay,  etc.), 
the  mixed  product  being  ground  to  extreme  fineness. 

Eock  from  which  to  make  natural  hydraulic  cement  is  said  to 

have  been  first  discovered  in  this  count rv  bv  Canvass  White  in 

1818,  when  an  engineer  on  the  construction  of  the  Erie  canal.    As 

hydraulic  cement  was  needed  on  other  canals,  other  deposits  were 

found  at  Eosendale,  N".  Y.,  about  1823;  Lockport,   N.   Y.,   1824; 

Louisville,  Ky.,  1829;  Cumberland   and   Eound  Top,  Md.,  1836; 

TJtica,  111.,  1838,  and  later  in    Virginia    and    the  Lehigh    Valley 

district  of  Pennsylvania.     Hydraulic  cement  was  first  made  at 

Port  Scott,  Kan.,  in  1868,  at  Milwaukee  in  1875. 
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.  The  development  of  the  natural  cement  industry  is  indicated  by 
the  following  statements  of  the  amounts  manufactured  in  various 
years : 

Year.  No.  of  Works.  Product. '  Value  in  cts.  a  bbl. 

1880  2,030,000  bbls.     . 

1885  4,100,000     " 

1890  7,082,204     "  51.37 

1895  67  7,741,077     "  50.32 

1898  76  8,418,924     **  46.19 

The  general  distribution  of  the  industry  over  the  country  and  the 
variation  in  price  in  different  districts  is  shown  by  the  following 
table  for  1898  : 

State,                          No.  of  Works.       No.  of  Barrels.  Value. 

Florida 1  7,500  $7,500 

Georgia 1  18,000  13,500 

Illinois 3  630,228  220,580 

Indiana  and  Kentucky. . .  19  2,040,000  816,000 

Kansas 2  160,000  120,000 

Maryland 4  297,475  118,989 

West  Virginia 1  42,874  17,150 

Minnesota 2  128,436  64,218 

New  York 29  4,157,917  2,065,658 

Ohio 3  26,724  13,362 

Pennsylvania 5  499,956  249,978 

'      Tennessee 1  10,000  8,000 

Texas 1  11,000  16,500 

Virginia 3  8,835  5,301 

.    Wisconsin 1  379,979  151,992 

.  The  usual  process  used  in  making  natural  hydraulic  cement  is 
to  reduce  the  rock  to  kiln  size  by  crusher  or  otherwise,  and  bum  it 
in  a  continuous  vertical  kiln  into  which  it  is  fed  in  alternate  lay- 
ers with  the  coal  or  coke  used  as  fuel.  The  product  is  taken  out 
cold  at  the  bottom  of  the  kiln,  run  through  crusher  and  cracker  and 
then  ground  between  buhr  stones,  the  fine  material  being  separated 
and  that  refused  by  the  screens  returned  to  the  stones  for  further 
grinding.  But  slight  variations  from  this  program  are  made, 
variations  in  plants  being  mainly  in  details  of  handling.  One 
natural  cement  plant  is  considering  the  installation  of  Portland 
cement  grinding  machinery^  The  ordinary  product  of  the  natural 
cement  kiln  is  not  burned  so  hard  as  is  necessary  with  Portland 
cement,  so  that  the  stone  mHls  are  ordinarily  able  to  grind  the 
clinker  satisfactorily. 

The  materials  used  for  making  Portland  cement  are  quite  vari- 
ous.     In  the  Lehigh  region  and  those  of  the  same  geological  hori- 
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zon  two  kinds  of  rock  are  used.  One  is  an  argillaceous  limestone 
making  a  good  quality  of  natural  hydraulic  cement  when  burned 
in  the  ordinary  kiln.  The  composition  of  this  rock  is  very  uni- 
form in  the  deposits  which  are  used  for  cement  making  and  the 
beds  are  very  deep,  in  some  cases  approximating  300  feet.  To  this 
rock  there  must  be  added  a  certain  proportion  of  limestone,  ap- 
proximately 20  per  cent.,  to  produce  the  proper  mixture  to  stand 
the  high  heat  of  the  kilns  and  produce  a  true  Portland  cement. 
These  materials  are  mixed  and  ground,  the  composition  of  the  two 
kinds  of  stone  being  watched  very  closely  that  necessary  changes 
may  be  made  in  the  proportions.  Gradual  reduction  by  rock  crush- 
ers, crackers,  and  mill  stones.  Griffin  mills  or  ball  and  tube  mills, 
is  the  rule.  Several  new  grinding  mills  are  now  entering  the  field, 
differing  but  little  in  principle  from  some  of  those  in  use,  but 
claiming  special  excellence  in  details. 

The  powdered  stone  from  the  grinding  mills  is  moistened  and 
made  into  bricks  when  burned  in  vertical  kilns,  the  bricks  being 
dried  thoroughly  by  hot  air.  There  art'  a  few  modified  Shofer, 
Johnson  and  Dietzsch  continuous  kilns  in  use  and  a  very  few  dome 
kilns.  When  the  latter  kiln  is  used  the  cold  kiln  is  filled  with 
alternate  layers  of  the  bricks  of  slurry  and  the  coal  or  coke  used  as 
fuel.  The  kiln  is  then  ignited  and  kept  burning  until  the  fuel  is 
consumed.  The  amount  of  fuel  to  produce  the  proper  degree  of 
calcination  must  be  determined  before  hand.  When  the  kiln  has 
had  time  to  cool  the  clinker  is  taken  out,  carefully  sorted  and  the 
good  material  sent  to  the  crusher.  Counting  the  time  for  sorting 
and  cooling  the  kiln  the  capacity  of  the  intermittent  kiln  is  about 
25  barrels  of  cement  a  day  when  well  managed,  and  it  requires 
fuel  amoimting  to  25  per  cent  or  more  of  the  weight  of  cement 
produced.  The  continuous  vertical  kilns  for  burning  Portland 
cement  must  be  capable  of  attaining  a  much  higher  temperature 
than  the  ordinary  lime  or  natural  cement  kiln.  The  various  pat- 
terns produce  the  same  effect  in  somewhat  similar  manner  to  the 
Shofer  kiln.  It  is  three  stories  in  height.  The  slurry  bricks  are 
put  into  the  kiln  on  the  upper  floor  through  charging  doors  at  the 
foot  of  the  stack.  The  heat  arising  from  the  combustion  below 
thoroughly  dries  the  bricks  and  heats  them.  The  fuel  is  put  in 
through  stoke  holes  on  the  floor  below,  and  may  be  of  the  cheaper 
kinds  of  coal.  The  combustion  takes  place  in  a  section  of  the 
shaft  which  is  very  much  less  in  cross  section  than  either  above  or 
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below,  that  the  draft  may  be  concentrated  and  the  heat  as  intense 
as  is  necessary.  The  clinker  is  removed  below  from  an  enlarged 
section  of  the  kiln,  and  as  it  is  removed  the  material  above  drops 
down,  thus  making  the  action  of  the  kiln  continuous.  The  draft 
of  air  for  the  fire  being  through  the  hot  clinker,  serves  to  cool  that 
material  and  itself  becomes  heated  and  thus  aids  combustion.  These 
kilns  are  economical  of  fuel,  requiring  about  12  per  cent  of  the 
weight  of  the  cement  product  in  coal.  They  may  be  run  as  high 
as  75  barrels  of  cement  a  day.  The  product  is  more  uniform  than 
with  the  intermittent  kiln,  but  still  requires  careful  selection,  as 
the  process  is  not  absolutely  under  the  constant  control  of  the 
operator. 

The  rotary  kiln  was  invented  in  England,  but  was  made  success- 
ful in  this  country.  In  the  Lehigh  region  the  powdered  stone,  hav- 
ing been  thoroughly  dried  before  grinding,  is  fed  into  the  upper 
end  of  the  rotary  kiln,  which  is  a  steel  cylinder,  lined  as  necessary, 
about  6  feet  in  diameter  and  from  50  to  75  feet  long,  depending 
somewhat  upon  the  form  of  the  material  to  be  burned,  revolving 
slowly.  It  is  set  on  a  slight  incline  so  that  the  raw  material 
gradually  runs  to  the  lower  end.  Gas,  oil  or  powdered  coal  is 
used  as  fuel,  the  one  used  being  forced  under  pressure  into  the 
lower  end,  all  three  burning  at  the  point  of  entrance  with  about  the 
same  character  of  flame.  The  force  of  blast,  amount  of  fuel,  and 
rate  of  rotation  of  the  cylinder  being  under  the  instantaneous  con- 
trol of  the  operator,  the  character  of  the  product  depends  entirely 
upon  his  attention  to  the  work,  and  practically  every  particle  of  the 
resulting  clinker  is  capable  of  making  the  highest  grade  of  cement 
of  which  the  material  is  capable.  The  rotary  kiln  bums  in  fuel  a 
little  more  than  one-third  the  weight  of  the  cement  produced,  and  ' 
kilns  are  made  capable  of  turning  out  100  to  150  or  even  175  barrels 
of  cement  a  day.  The  effect  of  this  kiln  upon  the  development  of 
the  cement  industry  is  considered  later. 

The  clinker  may  be  run  through  crushers  and  crackers  if  large 
enough  to  need  it.  That  from  rotary  kilns  is,  however,  so  small, 
say  the  size  of  peas  or  a  little  larger,  that  this  is  not  necessary.  A 
few  mills  use  buhr-stones  for  grinding,  but  most  Portland  cement 
clinker  is  too  hard  to  grind  economically  in  this  manner.  The 
Griffin  mill,  an  American  invention,  consists  of  a  steel  ring  against 
the  inside  surface  of  which  a  heavy  steel  roll  revolving  on  a  vertical 
shaft  presses  by  centrifugal   force.     A   separator  drops  the  fine 
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material  into  conveyors  for  transfer  to  the  stock  room  and  returns 
the  coarser  material  to  the  mill  for  f urtlior  grinding.  Other  mills 
on  similar  principle  but  differing  materially  in  design  are  entering 
the  field.  The  ball  mill  is  approximately  a  cylinder  partly  filled 
with  steel  balls  or  round  pebbles  of  very  hard  stone  and  arranged 
with  screens  for  separating  the  fine  product  and  returning  the 
coarse  product  to  the  mill.  It  was  originally  used  in  the  same 
manner  as  tthe  other  mills  mentioned,  but  is  now  generally  used  as 
a  first  reducer,  the  material  when  it  is  reduced  to  the  required  size 
passing  to  a  tube  mill,  which  has  a  continuous  cylindrical  surface, 
is  much  longer,  and  set  on  a  slight  inclination  so  that  the  material 
passes  slowly  from  one  end  of  the  mill  to  the  other.  The  size  of 
the  particles  of  clinker  fed  to  the  tube  mill,  the  amoimt  of  pebbles 
with  which  it  is  charged,  the  rate  of  rotation  and  the  length  of  the 
tube  are  variable  quantities,  the  resulting  design  in  any  particular 
case  giving  a  uniform  fineness  of  product.  The  clinker  from  the 
ball  mill  is  fed  into  the  tube  mill  through  the  axis  at  the  upper 
end  and  drops  out  at  the  circumference  or  otherwise  as  desired  at 
the  lower  end.  If  the  mill  is  properly  designed,  a  separator  to  re- 
turn partly  ground  material  is  not  necessary.  There  are  also 
closed  pebble  mills  into  which  the  material  to  be  ground  is  intro- 
duced in  charges,  each  charge  being  run  a  definite  length  of  time, 
as  determined  by  experience.  The  finely  ground  material  is  then 
removed,  and  a  new  charge  put  in.  With  any  of  the  apparatus  men- 
tioned any  desired  degree  of  fineness  can  be  secured.  The  particu- 
lar apparatus  to  be  used,  and  the  length  of  time  the  material  must 
be  retained,  depend  upon  the  hardness  of  the  material,  the  fineness 
desired,  and  the  cost  of  operation  allowable. 

In  some  factories  the  raw  materials  are  limestone  and  clay  or 
shale,  which  may  be  treated  by  the  dry  or  the  vsemi-wet  processes 
alreadv  described. 

In  most  of  the  factories  of  Ohio,  Indiana  and  Michigan 
the  wet  process  of  mixing  the  materials,  or  some  modification  of  it 
i«  used.  The  marl  is  excavated  from  the  lake  or  marsh  at  the  bot- 
tom of  which  it  has  been  deposited  and  pumped  or  otherwise  con- 
veyed to  a  bin  or  basin  in  the  factory.  The  clay  or  shale  is  brought 
in  from  the  bank  and  the  two  materials  are  mixed  in  edge  runner 
mills  with  water  enough  to  allow  the  mixture  to  flow  into  another 
l)asin  and  be  pmn])ed  through  wet  grinding  mills,  and  kef)t  moving 
in  tanks  where  it  is  analyzed  and  the  mixture  corrected.     Thence 
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the  wet  material  is  pumped  into  the  upper  end  of  rotary  kilns  simi- 
lar to  those  mentioned  above,  dropping  out  at  the  lower  end  as  well 
burned  Portland  cement  clinker.  The  process  of  mixing  varies 
somewhat  in  different  mills,  but  is  in  principle  that  followed  in 
the  best  European  plants.  The  material  variations  are  noted  in 
the  descriptions  of  works. 

One  or  two  factories  in  this  country  use  chalk  and  clay. 

The  manufacture  of  a  cement  from  blast  furnace  slag  is  a  re- 
cent development  in  this  country.  Two  factories  are  now  taking 
the  slag  from  furnaces  using  suitable  ore,  cooling  it  suddenly  with 
water  and  mixing  the  resulting  slag  sand  with  limestone  or  lime. 
The  materials  are  thoroughly  dried  and  mixed  and  then  pulverized 
and  fed  to  a  rotary  kiln  according  to  the  dry  process.  The  resulting 
clinker  is  ground  and  produces  a  cement  with  similar  constituents 
and  characteristics,  and  made  by  a  similar  process  to  other  Ameri- 
can Portland  cements,  so  that  it  can  not  be  excluded  by  definition 
of  process  or  product  from  the  list  of  Portland  cements. 

Several  factories  are  producing  a  cement  properly  classed  as 
pozzuolana  by  mixing  blast  furnace  slag,  prepared  as  described,  with 
slaked  lime  and  grinding  to  the  desired  fineness.  Although  sold 
under  the  name  of  Portland  cement  and  available  for  many  of  the 
same  purposes,  it  is  not  a  true  Portland  cement  according  to  the 
more  restricted  definition  given.  It  is  distinguished  in  the  subse- 
quent descriptions  and  lists  by  the  added  word  pozzuolana. 

A  short  statement  of  the  principal  reasons  for  the  enormous 
development  of  the  American  cement  industry  may  be  of  interest. 
It  is  largely  due  to  two  causes.  One  is  the  increase  in  density  of 
population  and  the  consequent  increase  in  the  amount  of  work  in 
which  cement  has  long  been  used  in  the  great  extension  of  the 
number  of  uses  to  which  cement  can  be  put;  and  the  other  is  the 
development  of  labor-saving  processes  for  manufacture  which  re- 
duce the  cost,  so  that  cement  can  be  used  for  many  constructions 
from  which  it  has  been  largely  excluded  on  account  of  the  relative 
cheapness  of  other  materials. 

The  intermittent  vertical  kiln,  similar  to  the  lime  kiln,  was  first 
used  in  burning  natural  cement,  perhaps  as  early  as  1823,  in  this 
country.  It  was  soon  followed  by  the  continuous  kiln,  of  similar 
type,  but  with  more  than  double  the  capacity,  because  no  time  was 
lost  in  cooling  the  calcined  material  and  recharging  and  refiring 
the  kiln.     The  comparatively  low  temperature  in  these  kilns  is 
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sufficient  for  the  calcination  of  the  natural  cement  rock ;  in  f act^  a 
higher  temperature  injures  the  product  from  some  deposits  of 
cement  rock. 

The  Portland  cement  industry  developed  in  other  countries, 
notably  in  England,  France  and  Grermany,  using  chalk  or  lime- 
stone and  clay  as  materials.  Intermittent  kilns  like  the  dome 
kilns,  continuous  kilns  like  the  Dietzsch,  and  ring  kilns  like  the 
Hoffman  were  used,  the  high  temperatures  necessary  for  com- 
plete calcination  of  the  exact  mixture  necessary  for  Portland 
cement  being  obtainable  in  the  special  combustion  chambers  or  by 
the  methods  of  charging  and  burning.  With  the  very  best  of  care, 
however,  it  was  impossible  to  secure  uniform  calcination  of  all 
the  products  of  the  furnace,  and  very  careful  selection  of  clinker 
was  necessary  that  the  cement  be  uniform.  This  necessitated  much 
hand  labor  with  a  certain  expertness,  and  vdth  the  vast  amount 
of  labor  necessary  in  making  bricks,  drying  them  and  depositing 
them  in  the  kiln  and  the  many  handlings  between,  made  a  total 
which,  under  American  conditions  of  labor,  insured  a  price  too  high 
to  compete  with  cement  produced  with  the  cheaper  labor  of  Europe. 

Notwithstanding  this  and  the  entire  difference  in  materials,  Mr. 
D.  0.  Saylor  conceived  the  idea  of  making  Portland  cement  by 
European  methods,  modified  to  make  them  fit  the  materials  he  had, 
viz. :  the  natural  cement  rock  of  the  Lehigh  region  and  limestone. 
After  years  of  experimenting  he  succeeded  in  making  a  high  grade 
of  Portland  cement  by  mixing  the  two  kinds  of  rock  in  proper  pro- 
portions, and  by  introducing  labor-saving  devices  and  improved 
machinery  was  able  to  compete  in  the  American  market  with 
foreign  cements,  with  some  help  from  the  tariff,  except  where  the 
prejudice  in  favor  of  foreign  cement  at  any  price  could  not  be 
overcome. 

Ten  years  after  Mr.  Saylor  made  his  first  Portland  cement  Ban- 
some  patented  in  England  and  the  United  States  the  rotary  kiln, 
Tifiing  gas  for  fuel,  but  with  the  small  kilns  used  and  the  previous 
treatment  of  raw  material  it  vras  a  failure.  The  Atlas  Portland 
Cement  Company  took  up  the  kiln,  and  with  the  more  favorable 
hard  and  dry  materials  of  the  Lehigh  valley  finally  made  a  success 
of  it.  Crude  oil  was  later  introduced  for  fuel  and  the  present  tend- 
ency is  to  use  finely  powdered  coal. 

Mention  should  be  made  of  earlier  use  of  the  kiln  with  reason- 
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able  success  by  Duryee  and  Sanderson  at  Montezuma  and  Wallkill, 
N.  Y.,  in  works  which  are  not  now  in  operation. 

With  the  success  of  this  kiln  the  development  of  the  Portland 
cement  industry  in  this  country  began  in  earnest.  It  is  possible 
to  carry  the  material  from  the  raw  material  cars  to  the  finished 
package  of  cement  without  any  handling,  and  this  great  reduction 
in  the  cost  of  labor  enables  the  American  manufacturer  to  com- 
pete successfully  in  price  with  any  country  in  the  world. 

In  1892  the  Warner  Portland  Cement  Company  tried  the  per- 
fected kiln  upon  wet  slurry,  obtained  by  the  mixture  of  marl  and 
clay  in  pug  mills,  instead  of  drying  and  pulverizing  bricks  made 
of  it  and  attempting  to  calcine  this  dust  according  to  the  method 
which  failed  in  England.  This  was  successful,  and  the  develop- 
ment of  the  manufacture  of  cement  in  Northern  Ohio  and  India na» 
and  in  Michigan,  is  due  to  this  success,  the  wet  material  fed  in  at 
one  end  of  a  60-foot  kiln  coming  out  at  the  other  perfectly  calcined 
Portland  cement  clinker  of  the  size  of  peas. 

One  feature  of  the  rotary  kiln  process  is  the  absolute  uniformity 
with  which  the  clinker  can  be  calcined.  The  introduction  of  vari- 
able speed  apparatus  puts  the  kilns  under  the  absolute  control  of 
the  expert  in  charge  of  them,  and  he  can  determine  exactly  the 
i?ate  and  amount  of  calcination  the  material  shall  receive. 

The  capacity  of  the  rotary  kilns  in  use  averages  about  125  barrels 
a  day,  say  six  times  the  capacity  of  the  old  intermittent  kiln.  They 
require  more  than  twice  the  fuel  of  the  continuous  vertical  kiln 
per  barrel  of  product,  so  that  there  is  some  offset  to  the  saving  in 
labor  cost. 

Another  branch  of  the  process  in  which  there  has  been  great  im- 
provement is  the  grinding  of  clinker  and,  where  required,  of  the 
dry  raw  materials.  There  are  two  general  classes  of  mills ;  those  in 
which  the  fine  dust  is  separated  from  the  partly  ground  material, 
the  latter  being  returned  to  the  mills;  and  those  in  which  the 
process  is  continued  long  enough  to  turn  out  the  finished  product 
of  sufficient  fineness.  There  are  indications  of  still  further  im- 
provement in  this  direction  in  the  near  future  in  regard  to  cheap- 
ness of  operation.  It  is  difficult  to  conceive  of  a  better  result  so 
far  as  fineness  and  uniformity  of  grinding  is  concerned,  any  de- 
sired degree  of  pulverization  being  attainable. 

The  amount  and  the  rapidity  of  the  development  are  indicated  by 
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following  figures,  most  of  them  from  the  reports  of  the   United 
States  Geological  Survey : 


Year. 

No.  of  Works. 

Product. 

Value.* 

1890 

16 

335,500 

$704,050 

1892 

16 

547,440 

1,152.600 

1893 

19 

590,652 

1,158,138 

1895 

22 

990,324 

1,586,830 

1896 

26 

1,543,023 

2,424,011 

1897 

29 

2,677,775 

4,315,891 

1898 

31 

3,692,284 

5,970,773 

^H^ 

•  • 

5,146,064t 

1900 

50 

9,900,000t 

*TbB  valoe  inclades  packages  prior  to  1895.   The  value  in  bulk  is  flriven  in  18d5  and  later. 
fEstimated. 

The  distribution  of  the  manufacture  of  Portland  cement  and  the 
development  in  the  regions  named  is  shown  in  the  following  table : 


1890. 

1898. 

District. 

No. 
Works. 

Barrels. 

Per 
Cent. 

1 

No. 
Works. 

7 
9 
6 

Barrels. 

554,358 

2,674,304 

2a5.872 

Per 
Cent. 

New  York 

4 

5 

2 
5 

65,000 

201,000 

22,000 
47,500 

19.4 
60 

6.5  i 

15 

Lehigh  Co.,  Pa.,  and..  I 
Philhpeburg,  N.  J.  . . .  ) 
Ohio 

72.4 
7.2 

Ail  other  sectioDS 

14.1  1       9          197,750 

5.4 

The  principal  materials  used  are  the  mixtures  of  cement  rock  or 
clay  and  limestone  and  the  mixtures  of  clay  and  mari.  The  develop- 
ment of  the  two  is  proceeding  by  nearly  equal  steps.  The  great 
majority  of  the  new  works  are  in  the  Lehigh  and  related  regions  of 
the  first  class  and  in  the  mari  region  of  Ohio,  Indiana  and 
Michigan. 

The  tendency  to  change  in  the  proportion  of  cement  used  of  each 
of  the  great  classes,  natural  hydraulic,  foreign  Pori;land  and  Ameri- 
can Pori;land  is  shown  by  a  comparison  of  the  figures  for  1893  and 
1898,  as  follows : 


Year. 

Natural  Hydraulic. 

Imported. 

American  Portland. 

im 

1898 

Barrels. 

7,411,815 
8,418,924 

Per  Cent. 

69.4 
59.6 

Barrels. 

2,674,149 
2,013,818 

Per  Cent. 

25.1 
14.3 

Barrels. 

590,652 
3,692,284 

Per  Cent. 

5.5 
26.1 
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The  gain  in  the  use  of  American  Portland  cement  on  the  use  of 
imported  Portland  cements  is  shown  more  clearly  thus: 


Year. 

Per  Cent,  of  American 

Per  Cent,  of  Imported 

Portland  Qsed. 

Cement  Used. 

1891 

13 

87 

\ 

1896 

35 

65 

1898 

65 

35 

1899 

74 

26 

1900 

80* 

20 

*Estimated. 

That  this  increase  in  percentage  for  American  cement  is  due  to 
the  increase  in  the  manufacture  of  American  cement  is  shown  by 
the  table  of  the  growth  in  the  American  cement  industry  and  by 
the  following,  showing  the  uniformity  in  the  rate  of  importation 
of  foreign  cements : 


Year.  Barrels  Imi>orted. 

1890  2,584,125 

1892  2,686,921 

1893  2,674,149 

1895  2,997,395 

1896  2,989,597 

1897  2,090,924 

1898  2,013,818 

1899  2,269,023 

1900  2,500,000* 


""Estimated. 

The  rapid  development  in  the  use  of  the  rotary  kiln  is  shown  as 
follows,  the  figures  being  in  thousands  of  barrels  manufactured: 


Year. 

Barrels  by  Rotary 

Barrels  by  Vertical 

Kilns. 

Kilns. 

1893 

149,000 

441,000 

1894 

242,000 

556,000 

1895 

400,000 

589,000 

1896 

632,000 

910,000 

1897 

1,311,000 

1,366,000 

1898 

2,170,000 

1,521,000 

The  development  in  the  three  or  four  years  next  following  1898 
is  almost  entirely  by  the  use  of  the  rotary  process,  so  that  when  the 
reports  from  the  factories  completed  in  1899  and  1900  and  to  be 
completed  in  1901  and  1902  are  available  the  vertical  kiln  will  be 
left  far  in  the  rear. 

The  export  of  cement  has  but  just  begun.  As  the  increase  in 
supply  becomes  equal  to  the  demand  competition  reduces  prices  and 
new  markets  will  be  sought.  The  economies  in  manufacture  which 
have  been  introduced  recently  will  enable  some  factories  to  com- 
pete successfully  with  cements  of  other  countries  in  price,  as  they 
are  now  able  to  compete  in  quality,  and  exports  may  be  expected  to 
increase  at  a  satisfactory  rate. 


TESTING  OF  CEMENT 

The  methods  of  testing  cement  which  are  usually  considered 
standard  by  American  engineers  are  those  adopted  by  the  Ameri- 
can Society  of  Civil  Engineers  in  1885,  being  recommended  by  a 
strong  committee  with  full  theoretical  and  practical  knowledge  ot 
the  subject.  The  report  of  this  committee  is  given  almost  in  full 
as  on  the  whole  the  most  satisfactory  statement  of  the  tests  which 
should  be  required  and  the  methods  of  making  them.  Some  special 
tests  which  hav^  been  developed  since  1885  are  apj)ended,  as  well 
as  some  comments  on  the  various  tests  brought  out  by  a  committee 
of  the  American  Society  of  Civil  Engineers  in  1898  and  1^895 : 

The  testing  of  cement  is  not  so  simple  a  process  as  it  is  sometimes 
thought  to  be.  No  small  degree  of  experience  is  necessary  before 
one  can  manipulate  the  materials  so  as  to  obtain  even  approximate- 
ly accurate  results.  The  first  tests  of  inexperienced  though  intelli- 
gent and  careful  persons,  are  usually  very  contradictory  and  inac- 
curate, and  no  amount  of  experience  can  eliminate  the  variations 
introduced  by  the  personal  equations  of  the  most  conscientious  ob- 
servers. Many  things,  apparently  of  minor  importance,  exert  such 
a  marked  influence  upon  the  results,  that  it  is  only  by  the  great- 
est care  in  every  particular,  aided  by  experience  and  intelligence, 
that  trustworthy  tests  can  be  made. 

The  test  for  tensile  strength  on  a  section  area  of  one  square  inch 
is  recommended,  because,  all  things  considered,  it  seems  best  for 
general  use.  In  the  small  briquette  there  is  less  danger  of  air  bub- 
bles, the  amount  of  material  to  be  handled  is  smaller,  and  the 
machine  for  breaking  may  be  lighter  and  less  costly. 

The  tensile  test,  if  properly  made,  is  a  good,  though  not  a  per- 
fect indication  of  the  value  of  a  cement.  The  time  requisite  for 
making  this  test,  whether  applied  to  either  the  natural  hydraulic 
or  the  Portland  cements,  is  considerable  (at  least  seven  days,  if  a 
reasonably  reliable  indication  is  to  be  obtained),  and,  as  work  is 
usually  carried  on,  is  frequently  impracticable.  For  this  reason 
short  time  tests  are  allowable  in  cases  of  necessity,  though  the  most 
that  can  be  done  in  such  testing  is  to  determine  if  the  brand  of 
cement  is  of  its  average  quality.  It  is  believed,  however,  that  if  a 
neat  cement  stands  the  one-day  tensile  test,  and  the  tests  for  check- 
ing and  for  fineness,  its  safety  for  use  will  be  suflBciently  indicated 
in  the  case  of  a  brand  of  good  reputation ;  for,  it  being  proved  to 
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be  of  average  quality,  it  is  fair  to  suppose  that  its  subeequent  COB^J 
lion  will  be  what  former  experimentSj  to  which  it  owes  its  repu|j 
tion,  indicate  that  it  should  be.  It  cannut  be  said  that  a  new  s 
untried  cement  will  by  the  eame  tests  be  proved  to  be  satiafacto 
only  a  series  of  tests  for  a  considerable  period,  and  with  a  full  d9 
of  sand,  will  show  the  full  value  of  any  cement;  and  it  would  1 
safer  to  use  a  truBtworthy  brand  without  applying  any  tests  whal 
ever,  than  to  accept  a  new  article  which  had  been  tested  only  i 
I'l'inciit  and  for  but  one  day. 

The  test  for  compressive  strength  is  a  very  valuable  one  in  po 
of  fact,  but  the  appliances  for  crushing  are  usually  somewhat  ct 
beraome  and  expensive,  so  much  so  that  it  seems  undesirable  t 
both  testa  should  he  embodied  in  a  uniform  method  proposed 
general  adoption.  Where  great  interests  are  at  stake,  howel 
and  large  contracts  for  cement  depend  on  the  decision  of  an  en 
neer  as  to  quality,  both  tests  shonld  be  used  if  the  requisite  ap| 
ances  for  making  them  are  within  reach.  After  the  tensile  strenj 
has  been  obtained,  the  ends  of  the  broken  briquettes,  reduced  to  ( 
inch  cubes  by  grinding  and  rubbing,  should  be  used  to  obtain  ' 
compressive  strength. 

Fineness. — The  strength  of  a  cement  depends  greatly  upon  ' 
fineness  to  which  it  is  ground,  especially  when  mixed  with  a  la; 
dose  of  sand.  It  is,  therefore,  recommended  that  the  tests  be  ma 
with  cement  that  has  passed  through  a  No.  100  sieve  (10,0 
meshes  to  the  square  inch),  made  of  No.  40  wire,  Stubbs'  w 
gauge.  The  results  thus  obtained  will  indicate  "the  grade  which  i 
cement  can  attain,  under  the  condition  that  it  is  finely  ground,  T 
it  does  not  show  whether  or  not  a  given  cement  offered  for  a 
shall  be  accepted  and  need.  The  determination  of  this  queati 
requires  that  the  tests  should  also  be  applied  to  the  cement  as  fou 
in  the  market.  Its  quality  may  be  so  high  that  it  will  stand  t 
tests  even  if  very  coarse  and  granular,  and,  on  the  other  hand, 
may  be  so  low  that  no  amount  of  pulverization  can  redeem  it. 
other  words,  fineness  is  no  sure  indication  of  the  value  of  a  cema 
although  all  cements  are  improved  by  fine  grinding.  The  finer  1 
cement,  if  otherwise  good,  the  Isrjzer  dose  of  sand  it  will  take,  i 
the  greater  its  value. 

Checking  or  CracMng. — The  test  for  cheeking  or  cracking  is  I 
important  one,  and,  though  simple,  should  never  be  omitted.  It 
as  follows : 

Make  two  cakes  of  neat  cement  3  or  3  inches  in  diameter,  aba 
J  inch  thick,  with  thin  edges.  Note  the  time  in  minutes  that  tly 
cakes,  when  mixed  with  water  to  the  consistency  of  a  stiff  plas 
mortar,  take  to  set  hard  enough  to  stand  the  wire  test  recommend 
by  Gen.  Gilmore,  1-12  inch  diameter  wire  loaded  with  i  of  a  poun 
and  1-34  inch  loaded  with  one  pound.  One  of  these  cakes,  wh( 
hard  enough,  should  he  put  in  water  and  examined  from  day 
day  to  see  if  it  becomes  contorted,  or  if  cracks  show  themselveB  fl 
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the  edges,  such  contortions  or  cracks  indicating  that  the  cement  is 
imfit  for  use  at  that  time.  In  some  cases  the  tendency  to  crack,  if 
caused  by  the  presence  of  too  much  un slacked  lime,  will  disappear 
with  age.  The  remaining  cake  should  be  kept  in  the  air  and  ite 
color  observed,  which  for  a  good  cement  should  be  uniform  through- 
out, yellowish  blotches  indicating  a  poor  quality;  the  Portland 
cement  being  of  a  bluish-gray,  and  the  natural  cements  being  light 
or  dark,  according  to  the  character  of  the  rock  of  which  they  are 
made.  The  color  of  the  cements  when  left  in  the  air  indicates  the 
quality  much  better  than  when  they  are  put  in  water. 

Tests  Recommended. — It  is  recommended  that  tests  for 
hydraulic  cements  be  confined  to  methods  for  determining  fineness, 
liability  to  checking  or  cracking,  and  tensile  strength;  and  for  the 
latter,  for  tests  of  7  days  and  upward,  that  a  mixture  of  1  part  of 
cement  to  1  pnrt  of  sand  for  natural  cements,  and  3  parts  of  sand 
for  Portland  cements,  be  used,  in  addition  to  trials  of  the  neat 
cement.  The  quantities  used  in  the  mixture' should  be  determined 
by  weight. 

The  tests  should  be  applied  to  the  cements  as  offered  for  sale.  If 
satisfactory  results  are  obtained  with  a  full  dose  of  sand,  the  trials 
need  go  ng  further.  If  not,  the  coarser  particles  should  first  be  ex- 
cluded by  using  a  No.  100  sieve,  in  order  to  determine  approxi- 
mately the  grade  the  cement  would  take  if  ground  fine,  for  fine- 
ness is  always  attainable,  while  inherent  merit  may  not  be. 

Your  committee  thinks  it  useful  to  insert  here  a  table  showing 
the  average  minimum  and  maximum  tensile  strength  per  square 
inch  which  some  good  cements  have  attained  when  tested  under  the 
conditions  specified  elsewhere  in  this  report.  Within  the  limits 
given  in  the  following  table,  the  value  of  a  cement  varies  closely 
with  the  tensile  strength  when  tested  with  the  full  dose  of  sand. 

American  natural  cement,  neat : 

One  day,  1  hour  or  until  set  in  air,  the  rest  of  the  24  hours  in 
water,  from  40  pounds  to  80  pounds. 

One  week,  1  day  in  air,  6  days  in  water,  from  60  pounds  to  100 
pounds. 

One  month  (28  days),  1  day  in  air,  27  days  in  water,  from  100 
pounds  to  150  pounds. 

One  year,  1  day  in  air,  the  remainder  in  water,  from  300  pounds 
to  400  pounds. 

American  and  foreign  Portland  cements,  neat: 

One  day,  1  hour,  or  until  set  in  air,  the  rest  of  the  24  hours  in 
water,  from  100  pounds  to  140  pounds. 

One  week,  1  day  in  air,  6  days  in  water,  from  250  pounds  to  550 
pounds. 

One  month  (28  days),  1  day  in  air,  27  days  in  water,  from  350 
pounds  to  700  pounds. 

One  year,  1  day  in  air,  the  remainder  in  water,  from  450  pounds 
to  800  pounds. 
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American  natural  cement,  1  part  of  cement  to  1  part  of  sand : 

One  week,  1  day  in  air,  6  days  in  water,  from  30  pounds  to  50 
pounds. 

One  month  (28  days),  1  day  in  air,  27  days  in  water,  from  50 
pounds  to  80  pounds. 

One  year,  1  day  in  air,  the  remainder  in  water,  from  200  pounds 
•to  300  pounds. 

American  and  foreign  Portland  cements,  1  part  of  cement  to  3 
parts  of  sand : 

One  week,  1  day  in  air,  6  days  in  water,  from  80  pounds  to  125 
pounds. 

One  month  (28  days),  1  day  in  air,  27  days  in  water,  from  100 
pounds  to  200  pounds. 

One  year,  1  day  in  air,  the  remainder  in  water,  from  200  pounds 
to  350  pounds. 

Standards  of  minimum  fineness  and  tensile  strength  for  Portland 
cement  have  been  adopted  in  some  foreign  countries. 

Mixing,  Etc. — The  proportions  of  cement,  sand  and  water  should 
be  carefully  determined  by  weight,  the  sand  and  cement  mixed  dry, 
and  all  the  water  added  at  once.  The  mixing  must  be  rapid  and 
thorough,  and  the  mortar,  which  should  be  stifE  and  plastic,  should 
be  firmly  pressed  into  the  molds  with  the  trowel,  without  ram- 
ming, and  struck  off  level ;  the  molds  in  each  instance,  while  being 
charged  and  manipulated,  to  be  laid  directly  on  glass,  slate  or  some 
other  non-absorbent  material.  The  molding  must  be  completed  be- 
fore incipient  setting  begins.  As  soon  as  the  briquettes  are  hard 
enough  to  bear  it,  they  should  be  taken  from  the  molds  and  be  kept 
covered  with  a  damp  cloth  until  they  are  immersed.  For  the  sake 
of  uniformity,  the  briquettes,  both  of  neat  cement  and  those  con- 
taining sand,  should  be  immersed  in  water  at  the  end  of  24  hours, 
except  in  the  case  of  one-day  tests. 

Ordinary,  fresh  clean  water,  having  a  temperature  between  60 
and  70  degrees  F.,  should  be  used  for  the  water  of  mixture  and 
immersion  of  samples. 

The  proportion  of  water  required  varies  with  the  fineness,  age, 
or  other  conditions,  of  the  cement,  and  the  temperature  of  the  air, 
but  is  approximately  as  follows: 

For  briquettes  of  neat  cement:  Portland,  about  25  per  cent.; 
natural,  about  30  per  cent. 

For  briquettes  of  1  part  cement,  1  part  sand :  about  15  per  cent 
of  total  weight  of  sand  and  cement. 

For  briquettes  of  1  part  cement,  3  parts  sand ;  about  12  per  cent. 
of  total  weight  of  sand  and  cement. 

The  object  is  to  produce  the  plasticity  of  rather  stiff  plasterer's 
mortar. 

An  average  of  5  briquettes  may  be  made  for  each  test,  only 
those  breaking  at  the  smallest  section  to  be  taken.    The  briquettes 


TESTING  OF  CEMENT.  25 

should  always  be  put  in  the  testing  machine  and  broken  immedi- 
ately after  being  taken  out  of  the  water,  and  the  temperature  of  the 
briquettes  and  of  the  testing  room  should  be  ecmstant  between  60 
and  70  degrees  F. 

The  stress  should  be  applied  to  each  briquette  at  a  uniform  rate 
of  about  400  pounds  per  minute,  starting  each  time  at  0.  With  a 
weak  mixture  one-half  the  speed  is  recommended. 

Weight. — The  relation  of  the  weight  of  cement  to  its  tensile 
strength  is  an  uncertain  one.  In  practical  work,  if  used  alone,  it  is 
of  little  value  as  a  test,  while  in  connection  with  the  other  tests 
recommended,  it  is  unnecessary,  except  when  the  relative  bulk  of 
equal  weights  of  cement  is  desired. 

We  recommend  that  the  cubic  foot  be  substituted  for  the  bushel 
as  the  standard  unit,  whenever  it  is  thought  best  to  use  this  test. 

Setting. — The  rapidity  with  which  a  cement  sets  or  loses  its 
plasticity  furnishes  no  indication  of  its  ultimate  strength.  It 
simply  Slows  its  initial  hydraulic  activity. 

For  purposes  of  nomenclature,  the  various  cements  may  be 
divided  arbitrarily  into  two  classes,  namely :  quick-setting,  or  those 
that  set  in  less  than  half  an  hour ;  and  slow-setting,  or  those  requir- 
ing half  an  hour  or  more  to  set.  The  cement  must  be  adapted  to 
the  work  required,  as  no  one  cement  is  equally  good  for  all  pur- 
poses. In  submarine  work  a  quick-setting  cement  is  often  impera- 
tively demanded,  and  no  other  will  answer,  while  for  work  above 
the  water  line  less  hydraulic  activity  will  usually  be  preferred. 
Each  individual  case  demands  special  treatment.  The  slow-setting 
natural  cements  should  not  become  warm  while  setting,  but  the 
quick-setting  ones  may,  to  a  moderate  extent,  within  the  degree 
producing  cracks.  Cracks  in  Portland  cement  indicate  too  much 
carbonate  of  lime,  and  in  the  Vicat  cements  too  much  lime  in  the 
original  mixture. 

iS'am^Ztn^.-=-There  is  no  uniformity  of  practice  among  engineers 
as  to  the  sampling  of  the  cement  to  be  tested,  some  testing  every 
tenth  barrel,  others  every  fifth,  and  still  others  every  barrel  de- 
livered. Usually,  where  cement  has  a  good  reputation,  and  is  used 
in  large  masses,  such  as  concrete  in  heavy  foundations,  or  in  the 
backing  or  hearting  of  thick  walls,  the  testing  of  every  fifth  barrel 
seems  to  be  sufficient;  but  in  very  important  work,  where  the 
strength  of  each  barrel  may  in  a  great  measure  determine  the 
strength  of  that  portion  of  the  work  where  it  is  used,  or  in  the  thin 
walls  of  sewers,  etc.,  etc.,  every  barrel  should  he  tested,  one 
briquette  being  made  from  it. 

In  selecting  cement  for  ex])eri mental  purposes,  take  the  samples 
from  the  interior  of  the  original  packages,  at  sufficient  depth  to  in- 
sure a  fair  exponent  of  the  quality,  and  store  the  same  in  tightly- 
closed  receptacles  impervious  to  light  or  dampness  until  required 
for  manipulation,  when  each    sample    of    cement    should    be    so 
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thoroughly  mixed,  by  sifting  or  otherwise,  that  it  shall  be  unif orm 
in  character  throughout  its  mass. 

Sieves. — For  ascertaining  the  fineness  of  cement  it  will  be  con- 
venient to  use  three  sieves,  viz.: 

No.  50  (2,500  meshes  to  the  square  inch),  wire  to  be  of  No.  35 
Stubbs^  wire  gauge. 

No.  74  (5,476  meshes  to  the  square  inch),  wire  to  be  of  No.  37 
Stubbs^  wire  gauge. 

No.  100  (10,000  meshes  to  the  square  inch),  wire  to  be  of  No.  40 
Stubbs^  wire  gauge. 

The  object  is  to  determine  by  weight  the  percentage  of  each 
sample  that  is  rejected  by  these  sieves,  with  a  view  not  only  of  fur- 
nishing the  means  of  comparison  between  tests  made  of  different 
cements  by  different  observers,  but  ladicating  to  the  manufacturer 
the  capacity  of  his  cement  for  improvement  in  a  direction  always 
and  easily  within  his  reach.  As  already  suggested  in  another  con- 
nection, the  tests  for  tensile  strength  should  be  applied  to  the 
cement  as  offered  in  the  market,  as  well  as  to  that  portion  of  it 
which  passes  the  No.  100  sieve. 

For  sand,  two  sieves  are  recommended,  viz. : 

No.  20  (400  meshes  to  the  square  inch),  wire  to  be  of  No.  28 
Stubbs^  wire  gauge. 

No.  30  (900  meshes  to  the  square  inch),  wire  to  be  of  No.  31 
Stubbs^  wire  gauge. 

Standard  Sand, — The  question  of  a  standard  sand  seems  one  of 
great  importance,  for  it  has  been  found  that  sands  looking  alike  and 
sifted  through  the  same  sieves  gives  results  varying  wimin  rattier 
wide  limits. 

The  material  that  seems  likely  to  give  the  best  results  is  the 
crushed  quartz  used  in  the  manufacture  of  sand  paper.  It  is  a  com- 
mercial product,  made  in  large  quantities  and  of  standard  grades, 
and  can  be  furnished  of  a  fairly  uniform  quality.  It  is  clean  and 
sharp.  As  it  would  be  used  for  tests  only,  for  purposes  of  compari- 
son with  the  local  standards,  and  with  tests  of  different  cements, 
not  much  of  it  would  be  required.  The  use  of  crushed  quartz  is 
recommended  by  your  committee,  the  degrees  of  fineness  to  be  such 
that  it  will  all  pass  a  No.  20  sieve  and  be  caught  on  a  No.  30  sieve. 
Of  the  regular  grade,  from  15  to  37  per  cent,  of  crushed  quartz  No. 
3  passes  a  No.  30  sieve,  and  none  of  it  passes  a  No.  50  sieve.  A  bed 
of  uniform,  clean,  sand  of  the  proper  size  of  grain  has  not  been 
found,  and  it  is  believed  that  to  wash,  dry,  and  sift  any  of  the 
available  sands  would  so  greatly  increase  its  cost,  that  the  product 
would  not  be  much  cheaper  than  the  crushed  quartz,  and  would  be 
much  inferior  to  it  in  sharpness  and  uniform  hardness  of  particles. 

Molds, — The  molds  furnished  are  usually  of  iron  or  brass.  Wood- 
en Isolds,  if  well  oiled  to  prevent  their  absorbing  water,  answer  a 
good  purpose  for  temporary  use,  but  speedily  become  unfit  for  ac- 
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curate  work.  A  cheap,  durable,  accurate,  and  non-corrodible  mold 
is  much  to  be  desired. 

Clips, — In  using  the  clips  recommended  in  the  preliminary  re- 
port, it  was  found  in  some  instances  tliat  the  specimens  were  broken 
at  one  of  the  points  where  they  were  held.  This  was  undoubtedly 
caused  by  the  insufficient  surface  of  the  clip,  which,  forming  a 
blunt  point,  forced  out  the  material.  Where  the  specimens  were 
suificiently  soft  to  allow  this  point  to  be  imbedded,  they  broke  at 
the  smallest  section,  but  when  hard  enough  to  resist  such  imbed- 
ding they  showed  a  wedge-shaped  fracture  at  the  clips.  To  remedy 
this  the  point  should  be  slightly  flattened,  so  as  to  allow  of  more 
metal  surface  in  contact  with  the  briquette.  Clips  made  in  this 
way  have  been  used,  and  good  results  obtained. 

There  should  be  a  strengthening  rib  upon  the  outside  of  the  clips 
to  prevent  them  from  binding  or  breaking  when  the  specimens  are 
very  strong. 

The  clips  should  be  hung  on  pivots,  so  as  to  avoid,  as  mu,ch  as 
possible,  cross  strains  upon  the  briquettes. 

Machines, — No  special  machine  has  been  recommended,  as  those 
in  common  use  are  of  good  form  for  accurate  work,  if  properly 
used,  though  in  some  cases  these  are  needlessly  strong  and  ex- 
pensive. Machines  with  spring  balances  are  to  be  avoided,  as  more 
liable  to  error  than  others. 

It  is  by  no  means  certain  that  there  exists  any  great  difference 
in  well-made  machines  of  the  standard  forms. 

Amount  of  Material, — The  amount  of  material  needed  for  mak- 
ing five  briquettes  of  the  standard  size  recommended  is,  for  the 
neat  cements,  about  one  and  two-thirds  pounds,  and  for  those  with 
sand,  in  the  proportion  of  three  parts  of  sand  to  one  of  cement, 
about  one  and  one-quarter  pounds  of  sand  and  six  and  two-thirds 
ounces  of  cement. 

Accelerated  Tests. — Several  tests  have  been  used  by  various 
authorities  which  accelerate  the  action  of  the  ingredients  of  the 
cement  and  thus  make  it  possible  to  determine  its  soundness  with- 
out waiting  the  long  periods  of  time  which  are  necessary  under 
ordinary  conditions.  The  simplest  test  of  these  is  the  boiling  test, 
and  while  it  is  a  test  which  is  considered  to  be  rather  hard  for  a 
cement  to  pass,  most  of  the  American  Portland  cements  and  many 
of  the  natural  hydraulic  cements  can  pass  it.  In  the  case  of  the 
latter  class  of  cements,  however,  inability  to  pass  this  test  does  not 
always  prove  unsoundness  of  the  cement,  for  some  very  excellent 
natural  hydraulic  cements  have  ingredients  which  can  not  be  ex- 
pected to  pass  this  test,  and  still  the  cement  may  be  entirely  satis- 
factory for  the  work  required  of  it.  With  the  understanding,  there- 
fore, that  failure  to  pass  the  test  should  call  for  further  study  of  a 
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'Jzzlk^z  raji^r  uiiAii  for  it5  abe>Iu:e  rejecdon,  the  test  is  one  of 
ii:Li  Tal-ic-  As  presiented  07  Pri>f.  Tetmajer,  the  pats  are  put  in 
■yj'A  'w^rjzz  a.-;  t*jo:i  a*  cn^-iirjie  after  :zauj2:iiur.  the  water  is  raised  in 
aiM'iu  Xjc  L'j -r  to  b«>iliiLg  remperaiure  and  the  boiling  is  continued 
for  tir»ife  'zsr^zz.  .Sjocie  alow-betting  cements  can  not  be  put  into  the 
watfer  zu^^  they  aa^e  =et-  The  pats  shtDuld  not  have  thin  edges  but 
ihrjn'A  'jh  z-y^jrA  :r.:o  balls  and  oarefullv  flauened.  Le  Chatelier 
zLskfA  ZLe  pa::-  ir.  .i-jLindhcal  form,  3  centimeters  long  and  the 
^LTLk  diiHtrVrr.  Af.  Americ-an  woul«i  makt;  the  dimensions  each 
one  \i.r:z^  ^^.\^  are  ^t  in  ea^.h  rn«i  and  observations  on  the  dis- 
tance apan  of  their  points  show  the  amount  of  swelling.  The 
water  ii  raiijed  to  o-vilmg  pi>in:  in  tifteen  10  thirty  minutes  and 
maintained  there  for  six  hours.  The  pats  are  allowed  to  cool  before 
irial  m-^ascrements  are  taken.  The  pats  are  allowed  to  set  and  the 
test  is  nade  within  24  hours  after  the  time  of  final  set.  Other 
accelerated  tests  use  moist  hot  air.  steam  and  hot  water,  steam  or 
water  under  pre-=iire,  dry  closers  imder  a  temperature  above  boil- 
ing point,  and  a  ga--  dame.  The  steam  and  hot  water  tests  are  most 
uniform  and  satisfactorv  and  the  boilinc:  test  is  much  the  easiest  of 
application. 

Chemical  Analysis. — ^This  is  of  much  value  in  determining  the 
probable  characteristics  of  a  new  cement  and  in  testing  from  time 
to  time  the  freedom  of  the  c-e:iient  from  adulterations.  These  tests 
should  be  intrusted  to  chemists  of  experience  in  analysis  of  cement 
though  any  comf^etent  cheiiii>t  can  luakt-  them  if  necessarj'. 

Adulterations. — Microv.opic  examination  may  detect  adulter- 
ation. Slag  adulterant  may  be  detected  by  stirring  the  cement  int( 
a  mixture  of  methylene  iodide  and  benzine.  When  allowed  tc 
stand  the  cemeni  will  settle  to  tlie  bottom,  with  the  slag  on  top 
The  density  of  th»-  mixture  must  k*  carefuUv  fixed  at  the  desirec 
amount,  say  2.95,  by  adding  the  proper  ani«mnt  of  benzine.  Ma 
chines  are  made  for  tests  of  abrasion  of  cement  and  concrete.  A 
number  of  other  tests  are  propos4.'d  for  siH?cial  purposes,  but  the;j 
nrred  not  be  considered  hen-,  as  the  tests  given  aie  those  which  are  o: 
most  value  for  commercial  purposes,  and  thos*^  not  mentioned  are  o: 
little  value  unless  made  and  interpreted  by  exi)erts. 

In  a  paper  by  Prof.  W.  K.  Ilatt  before  tlic  Indiana  Engineers'  So 
f-iety  occurs  tlu*  following  paragraph,  indicating  a  meth«xl  of  detect 
ing  slag  adulteration  of  cement: 
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The  appearance  of  the  slag  cement  is  characterized  by  a  delicate 
lilac  color,  in  some  cases  almost  white.  When  cement  is  made  from 
slag  by  a  process  involving  roasting  the  cement  is  of  a  dark  color 
like  that  of  ordinary  dark  colored  Portland.  It  has  not  the  coarse 
or  gritty  feeling  which  characterizes  most  Portland  cement.  It 
works  fat,  sets  slowly  and  passes  ordinary  tests  of  permanence 
of  volume. 

A  pat  of  the  cement  exposed  to  the  air  has  to  be  well  covered  to 
prevent  the  surface  from  cracking.  After  drying  out,  it  will  exhibit 
discolorations,  yellowish  or  brown,  whereas  the  pat  hardened  under 
water  will  not  exhibit  such  discolorations.  The  characteristic  color 
of  the  fracture  of  a  water-hardened  briquette  is  green,  but  when 
the  briquette  dries  out  the  fracture  becomes  white.  The  writer  has 
noticed  this  green  color  with  a  subsequent  change  to  white  in  the 
case  of  a  well  known  Portland  ceuient,  and  also  the  discolorations 
in  the  pat,  indicating  slag  adulteration.  The  green  color  is  due  to 
the  presence  in  slag  cement  of  sulphide  of  iron  or  sulphide  of  cal- 
eimn.  This  sulphide,  becomes  oxidized  on  exposure  to  the  air  and 
changes  color.  Slag  cements  usually  contain  from  1  to  1^  per -cent. 
of  sulphides.  It  is  this  tendency  to  oxidization  on  exposure  to  air 
which  is  destructive  to  mortar  made  of  slag  cements  containing  an 
excess  of  sulphides  and  makes  it  necessary  to  use  the  product  in 
underground  situations  or  the  interior  of  thick  walls.  A  parallel 
test  of  briquettes  hardened  in  air  and  water  should  be  made  to 
check  up  presence  of  sulphides.  This  disintegration  does  not  occur 
in  case  of  all  slag  cements.    It  is  not  a  necessary  defect. 

A  committee  of  the  American  Society  of  Civil  Engineers  had  the 
question  of  the  adoption  of  standard  methods  of  manipulation  of 
the  tests  above  described  under  consideration  nearly  two  years,  and 
issued  a  circular  asking  for  suggestions  and  criticisms.  Forty-five 
replies  were  received,  which  number,  in  the  opinion  of  the  com- 
mittee, does  not  indicate  a  very  general  interest  in  the  subject,  while 
on  many  points  the  replies  differ  so  greatly  that  the  committee  has 
not  yet  decided  upon  the  formulation  of  a  set  of  recommendations. 
It  is  probably  true  that  the  small  number  of  replies  is  not  due  so 
much  to  the  lack  of  interest  in  the  subject  as  to  the  fact  that  very 
few  persons,  aside  from  the  experts  who  did  reply,  are  able  or 
willing  to  answer  any  large  number  of  the  questicms.  The  average 
of  the  opinions  offered  may  be  stated  as  follows : 
.  Sampling. — The  amount  of  cement  to  be  accepted  on  the  results 
obtained  from  a  single  sample  is  dependent  on  th(^  kind  and  repu- 
tation of  the  cement.  The  amount  and  kind  of  work  should  also  be 
considered.  The  amounts  mentioned  by  various  en^rineers  vary  from 
a  sample  from  one  barrel  in  three  to  one  in  a  carload,  the  pref- 
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erence  being  for  one  barrel  in  ten.  The  auger  or  sugar  trier  is 
generally  used  to  secure  a  sample  from  the  center  of  the  package, 
and  nearly  all  keep  samples  from  the  diflEerent  packages  distinct. 
This  is  correct,  for  variation  is  what  is  to  be  detected. 

Chemical  Analysis, — This  is  needed  only  in  selecting  a  new 
cement  for  acceptance  and  in  securing  data  for  final  condemnation 
of  a  brand  which  is  not  keeping  up  to  the  standard.  The  elements 
or  compounds  which  should  be  determined  are  magnesia,  sul- 
phates and  adulterations.  Some  determine  also  lime,  silica,  alu- 
mina and  iron,  making  the  analysis  as  complete  as  that  of  the 
manufacturer.  Except  for  use  in  sea  water  or  in  other  peculiar 
surroundings,  the  whole  analysis  is  not  usually  required. 

Microscopical  Tests, — These  are  generally  considered  to  be  un- 
necessary, but  they  are  of  some  value  in  determining  adulterants 
and  the  character  of  the  grains  of  cement,  thus  giving  some  check 
on  burning  and  grinding.  From  a  hand-microscope  to  magnify- 
ing powers  of  80  to  600  diameters  are  recommended  by  various 
engineers. 

Fineness, — Riehle  sieves  made  according  to  the  requirements 
stated  above,  with  50,  74  and  100  meshes  to  the  inch,  are  sug- 
gested for  natural  cement,  and  those  with  74,  100  and  200  meshes 
for  Portland  cements.  About  four  ounces  is  the  popular  amount 
to  be  subjected  to  test.  Hand-shaking  is  said  to  be  preferable  to 
machine-shaking. 

Apparent  Density  or  Weight  per  Cubic  Foot, — There  are  so 
many  variables  that  this  determination  is  considered  to  be  of  lit- 
tle value.  One  engineer  presents  a  description  of  an  apparatus 
for  determining  tlie  weight  of  a  briquette,  correcting  it  by  sub- 
tracting the  water  used. 

True  Density  or  Specific  Gravity. — A  few  think  this  determi- 
nation is  of  some  value,  especially  in  an  investigation  of  the  mode 
of  manufacture,  one  engineer  stating  that  it  is  the  only  test  by 
which  the  proper  calcination  of  the  clinker  can  be  determined. 

Standard  Sand, — Quartz  sand  of  the  standard  set  above  is  pre- 
ferred for  tests  to  be  compared  with  those  made  by  others.  For  ordi- 
nary watch  test  on  accepted  brands,  the  local  natural  sand,  property 
sifted  to  secure  uniformity  in  size,  should  be  sufficient.  The  size 
is  that  passing  a  No.  20  sieve  and  refused  by  a  No.  30  sieve. 

Preparation  of  Pastes. — This  is  the  field  in  which  the  personal 
equation  of  the  operator  lias  most  effect  upon  the  results  of  tests 
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and  is  also  that  in  which  conditions  for  the  moment  of  mixing, 
of  moisture  of  atmosphere  and  of  materials  before  mixing,  of  ce- 
ment as  measured  or  weighed,  of  sand  and  of  temperature,  are  of 
considerable  importance.  The  general  opinion  seems  to  be  that 
the  same  method  of  preparation  should  bo  used  for  each  test,  but 
the  answers  in  the  negative  are  from  persons  whose  opinions  have 
sufficient  weight  to  leave  the  question  open  as  yet.  The  Grerman 
official  rules  provide  for  neat  tests  for  time  of  setting  and  sound- 
ness, and  for  tests  of  saud  and  cement  mortar  for  strength.  The 
American  practice  seems  to  have  been  to  test  the  cement  neat  for 
strength,,  but  the  addition  of  the  test  of  mortar  has  become  popu- 
lar, and  should  be  provided  for  in  the  standard  rules.  Experience 
indicates  that  the  results  of  such  tests  are  the  more  valuable,  when 
properly  made,  but  that  they  should  not  entirely  displace  the  neat 
cement  tests. 

Eighty  per  cent,  of  the  answers  say  that  the  proportions  of 
sand,  cement  and  water  should  be  stated  by  weight.  This  is  un- 
questionably the  safest  way  to  get  uniform  mixtures,  the  volume 
of  cement  varying  so  much  with  the  method  of  handling.  Water 
varies  so  slightly  in  weight  per  unit  volume  that  it  can  be  meas- 
ured in  the  most  convenient  manner.  The  proportions  will  be 
measured  by  volume  in  actual  work,  but  they  should  be  fixed 
originally  for  the  given  materials  by  weight,  and  the  correspond- 
ing proportions  by  volume  can  then  be  determined  for  the  working 
conditions  within  reasonable  limits  of  variation.  As  small  an 
amount  of  water  as  possible  should  be  used  in  preparation  of  the 
paste.  Apparently  slight  diifferoiices  in  moistness  of  sand  make 
considerable  differences  in  the  amount  of  water  required.  If  the 
laboratory  is  always  dry  and  warm  the  sand  will  become  so  and 
remain  so,  while  if  the  laboratory  is  in  a  damp  cellar  or  even  in 
a  basement  dry  but  cool,  in  weather  with  air  full  of  moisture  the 
sand  will  absorb  more  or  less  moisture  and  the  variation  in  condi- 
tion of  sand  will  require  a  variation  in  the  amount  of  water.  It 
is  well  known  that  different  brands  of  cement  require  materially 
different  proportions  of  water  to  make  mixtures  of  the  same  con- 
sistency. Exact  proportions  of  water  for  all  conditions  and  ce- 
ments can  not  be  fixed,  therefore.  The  precise  temperature  of  ma- 
terials and  of  air  is  not  important,  the  preference  being  for  tem- 
peratures between  60  and  80  degrees  Fahrenheit.  The  hygromet- 
ric  condition  of  the  air  is  more  important  than  its  actual  tempera- 


32         DIRECTORY  OF  AMERICAN  CEMENT  INDUSTRIES. 

ture.  The  cement  and  sand  should  be  thoroughly  mixed  dry  and 
the  water  added  afterward.  Some  add  the  water  all  at  once  and 
others  add  it  little  by  little.  Trowels,  spatulas,  spoons  and  hands 
are  used  for  mixing.  No  machine  is  comparable  for  uniformity 
of  results  with  intelligent  hand  work  by  experienced  operators. 
The  time  required  for  mixing  is  as  much  a  matter  of  judgment 
as  the  exact  amount  of  water  required  to  make  the  stiffest  pos- 
sible paste,  and  must  be  learned  bj  varied  experience.  Mr.  Bich- 
ardson  estimates  the  time  at  about  five  minutes  for  slow-setting 
cements  and  less  for  quick-setting  brands. 

In  all  these  points  the  question  is  not  so  much  what  is  the  best 
•method  as  what  method  shall  be  followed  in  order  to  secure  uni- 
formity. In  each  case  there  is  doubless  a  best  method,  and  if  the 
experts,  or  any  large  number  of  them,  can  be  brought  to  agreement 
as  to  what  is  the  best  method,  that  one  should  be  selected. 

But,  for  example,  the  strongest  briquette  is  made  by  u^ing  the 
smallest  possible  amount  of  water.  This  amount  can  not  be  ex- 
actly determined  in  advance  for  all  cements  and  sands  under  all 
conditions,  and  must  be  left  to  the  individual  operator.  A  lower 
tensile  strength  will  be  found  if  more  water  is  used,  but  in  such 
case  the  exact  proportion  of  water  can  be  fixed  by  rule,  and  slight 
differences  in  consistency  of  mortar  on  account  of  peculiarities  of 
the  materials  used  will  make  only  slight  differences  in  strength. 

Time  of  Setting. — ^The  standard  needles  are  best,  and  neat  ce- 
ment pats.  Most  operators  keep  the  pats  under  a  damp  cloth  or 
in  damp  air.  Mr.  Richardson  says  the  dampness  seriously  delays 
time  of  setting  and  change  in  temperature  changes  rate  of  set. 
Very  few  would  keep  the  pats  in  water. 

Soundness — Tests  for  soundness  are  of  great  value,  some  plac- 
ing them  on  a  par  with  tests  for  tensile  strength.  The  standard 
methods  are  most  popular,  but  a  few  recommend  the  hot  water 
or  boiling  tests.  Thov  hasten  the  determination.  Natural  and 
Portland  cements  can  not  be  treated  alike.  Thus  pats  of  natural 
cement  can  usually  be  put  in  water  as  soon  as  made  without 
disintegrating,  while  some  first  grade  Portland  cements  will  crum- 
ble immediately,  if  so  treated.  Natural  cement  may  not  stand 
tli(»  liot  water  test,  but  any  normal  Portland  will  do  so  and  nearly 
all  such  will  stand  the  boiling  test.  Pats  of  Portland  cement 
should  remain  unifonu  in  color  and  the  edges  should  remain 
shar]).     Mr.  Ciowen  suggests  the  bottle  test,  filling  a  bottle  with 
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a  small  neck  with  a  cement  grout,  the  sample  to  be  watched  for 
checks  and  cracks,  as  well  as  for  cracking  of  the  bottle  by  expan- 
sion. Only  a  few  recommend  the  boiling  test,  and  they  seem  to 
prefer  that  it  be  left  to  the  well  equipped  special  laboratory,  in- 
dicating that  failure  under  the  conditions  of  the  ordinary  city 
laboratory  should  not  be  taken  as  certain  condemnation  of  the  ce- 
ment. 

Compressive  Strength. — With  reference  to  tests  of  compressive 
strength,  nearly  all  advise  them,  one  or  two  depending  upon  them 
to  the  exclusion  of  those  of  tensile  and  transverse  strength.  The 
opinion  seems  to  be  general  that  tlie  tests  can  not  be  made  in  a 
temporary  laboratory,  must  be  made  in  permanent  com- 
mercial or  college  laboratories  having  the  necessary  machines  and 
experience.  Too  few  have  used  the  method  to  have  any  fixed  idea 
as  to  form  and  dimensions  of  test  pieces.  All  would  treat  the  mor- 
tar the  same  as  for  tension  tests.  There  are  several  methods  of 
getting  a  true  bearing  in  the  press,  truing  with  trowel,  setting 
against  glass  and  the  use  of  sheets  of  lead,  thick  paper  or  card- 
board, plaster  of  paris,  or  fine  sand.  All  the  prominent  machines  are 
mentioned,  and  the  rate  of  applying  the  stress  varies  up  to  1,000 
pounds  a  minute. 

Tensile  Strength. — Opinions  are  in  better  accord  on  these  tests 
than  on  most  others.  Most  persons  are  favorable  to  tests  of  Port- 
land cement  mortar  in  proportions  of  1  to  3,  and  of  natural  cement 
mortar  in  proportions  of  1  to  2.  Many  are  in  favor  of  neat  tests 
only,  at  least  one  arguing  that  mortar  tests  are  little  more  than 
tests  of  fineness  of  grinding  and  relative  value  of  different  samples 
of  sand.     The  society's  standard  form  of  briquette  it?  satisfactory. 

A  non-absorbent  smooth  surface  is  demanded  for  mixing  ce- 
ment, marble,  slate,  glass,  or  smootli  metal.  Many  finish  with 
trowel  on  upper  side  only,  but  very  good  reasons  are  given  for  com- 
pressing the  briquette  with  trowel  or  knife  on  both  sides.  Some  fix 
the  consistency  of  mortar  by  fixing  the  percentage  of  water  to  be 
added,  nearly  all  using  as  little  water  as  possible.  A  few  prefer 
machine  molding  of  briquettes,  the  majority  preferring  hand- 
work, some  ramming  the  cement  into  the  mold  and  others  claim- 
ing uniform  results  from  pressing  the  cement  in  with  fingers  or 
trowel. 

The  cement  is  left  in  the  molds  until  set,  then  taken  out  and 
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covered  with  a  damp  cloth,  or  plated  in  damp  air  for  24  hours  b 
fore  placing  in  water.     It  is  desirable  to  test  briquettes  i 
ately  after  removal  from  water.     As  to  renewal  of  water,  temp€ 
tiire  and  uniformity  of  temperature,  there  are  many  opinions, 
slant  temperature,  auj  renewal  of  the  water  from  tinie  to  1 
are  advisable. 

For  acceptance  tests  on  ordinary  work  the  general  opinion  fav<| 
breaking  briquettes  at  end  of  tweuty-four  hours  for  natural  i 
of  seven  days  for  Portland  cement.     Longer  time  tests  should  i 
made  if  the  short-time  tests  are  unsatisfactory  for  a 
more  information  is  desired.     A    few    consider    that    weighii 
briquettes  before  testing  gives  data  as  to  density,  which  may 
of  value  in  giving  the  reasons  for  discordant  results.    Most  repli 
favor  the  Fairbanks  .or  Eiehle  form  of  clip,  with  rubber  beari. 
as  being  more  certain  to  cause  breaks  at  the  smallest  section 
the  briquette,  and  not  at  the  clip,  the  latter  occurring  when  th< 
is  crushing  under  the  bearing  of  the  clip,  bending  or  twisting  of  E 
sample.     TJniform  rate  of  application  of  400  pounds  of  s 
minnte  is  recommended.     With  strong  cements,  the  rate  at  t 
may  be  more  rapid,  but  the  latter  half  or  fourth  must  be  appli( 
slowly  at  a  uniform  rate.     Fairbanks,  Rielile,  Olsen  and  Micliaelil 
maehines  are  recommended.     The  special  precautions  to  he  taken 
are  in  adjusting  the  clips,  in  avoiding  the  sudden  application  i 
stress  and  in  breaking  briquettes  immediately  after  removal  fro 
the  water. 

Other  Tests.- — Bending,  adhesion,  abrasion,  resistance  to  fpe 
ing  and  resistance  to  action  of  sea  water  are  all  advised  by  a  fi 
experts,  but  there  are  no  settled  opinions  as  to  their  general  i 
and  the  methods  of  making  them. 


general  principles  upon  which  speeifieationa  for  the  accept- 
or rejection  of  cement  should  be  prepared  may  well  he  stated, 
the  practical  application  of  these  principles  exemplified  by  ae- 
ioDB  from  various  epecificationa  iu  use  in  various  parts  of  the 
itry.  The  great  variations  in  epecifications  for  cement  for  the 
3  uses  would  seem  to  be  due  largely  to  the  failure  to  recognize 
I  principles,  though,  when  stated,  they  seem  to  be  axiomatic, 
he  cement  ehould  be  suited  to  the  work  in  which  it  is  to  be 
.  This  will  decide  whether  natural  hydraulic,  or  Portland 
jnt  shall  be  used  and  the  grade  of  the  latter.  Economy  shonld 
ne  of  the  elements  considered  and  may  turn  the  decision  to  a 
ral  cement  in  one  locality  while  some  grade  of  Portland  ce- 
t  would  be  used  in  another.  The  decision  regarding  the  ce- 
t  to  be  used  affects  the  specifications  for  mortar  and  concrete 

le  exposure  of  the  work  to  the  weather  or  its  protection  from 
rnal  conditions  by  position  in  the  interior  of  piers  or  founda- 
I  or  in  rock  or  deep  excavations  under  constant  conditions  of 
Hire,  moisture,  etc.,  will  he  prominent  in  deciding  what 
fication  to  adopt  for  the  cement  to  be  used. 
r  external  work  the  conditions  of  variation  in  temperature, 
age,  possibilitv  of  shocks,  blows  and  abrasion,  appearance,  de- 
ne the  grade  of  Portland  cement  to  he  used.  Here,  too,  the 
ifications  for  mortar  and  concrete  are  closely  connected  with 
epecification  for  cement. 
cases  of  joint  action  of  concrete  with  other  materials,  as  in 
1  arch  or  fireproofing  or  other  combination  structures,  other 
lies  than  the  tensile  or  compressive  strength  may  make  the 

nent  for  mortar  for  laying  stone  must  often  be  selected  for 
m-ataining  qualities. 

e  rate  of  setting  is  frequently  a  prlmr  factor  in  making  the 
Son,  especially  in  sidewalk,  curb  and  facing  work,  and  in  struc- 
mder  watei. 


DIRECTORY  OF  AMERICAN  CEMENT  INDUSTRl 

The  extent  of  tiie  variation?  in  requirements  may  be  seen  fi 
the  following  table,  giving  specifications  in  use  in  1898  by  vai 
ofBcere  in  the  U.  S.  Army,  Corps  of  Engineers,  with  a  few  oti 
added  for  comparieon.  The  informntion  was  eompilcd  by  i 
C.  A.  P,  Hatfield  and  put  in  tabular  form  by  Engineering  Ne 
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So  far  SB  the  Corps  of  Engineers  is  eoneemed,  many  of  i 
yariatious,  aside  from  those  necessary  to  fit  the  works,  have  t 
reduced  In  amount  on  account  of  this  comparison,  but  in  mns 
pal,  railroad  and  other  work  not  under  common  managemi 
the  variatiouB  still  continue.  Wlien  averages  of  numerous  apw 
cations  are  taken,  however,  the  agreement  is  quite  remark* 
Thus  the  tensile  strengths  of  neat  Portland  cement  in  the  ayei 
of  European  governments,  the  average  of  various  fipecLEcatioiH 
United  States  government  engineers  and  the  average  of  abt 

ndred  mlBcellaneous  specifications,  for  say  28  days,  lie  wiU 
£  each  other.    The  advance  In  the  methods  of  making 
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snt,  eepecially  in  fiiieuess  of  grinding  and  miifonnity  of  oalcina- 
1  have  a  tendency  to  raiee  the  staudarda.  The  Philadelphia 
ifieations,  given  below,  are  perhaps  the  extreme  in  municipal 
ink. 

The  selections  from  apecifieations  which  follow  are  intended  to 
I  give  the  good  practice  of  the  day.  With  two  or  three  exceptions 
llie  strictest  specifications  are  not  given,  and  those  which  indicate 
1  lack  of  study  of  the  questions  involved  are  also  omitted.  All  of 
those  given  have  been  in  use  for  a  sufficient  length  of  time  to  prove 
r  value  under  the  local  conditions. 
The  following  is  an  abstract  of  the  specifications  for  the  Portland 
[ncment  in  use  by  the 

U.  a.    NAVY  DEPAfiTMBNT, 

QvaJitif, — ^The  cement  to  be  of  the  best  grade  or  quality. 
Aeration. — Contractor  shall  give  a  certificate  to  lie  effect  that 
file  cement  furnished  has  been  seasoned  or  subjected  to  aeration  for 
it  least  thirty  days  before  leaving  the  works. 

Packing.— The  cement  is  to  be  packed  in  strojig  and  well  coop- 
ered barrels,  lined  with  moisture-proof  paper.  The  gross  weight  of 
the  barrels  is  not  to  be  less  than  400  pounds;  the  weight  of  the 
cement  is  not  to  be  less  than  375  poimds. 

Sioniffe.— Immediately  upon  receipt,  the  cement  is  to  be  stored 
'"  a  diy,  well-covered  and  well  ventilated  place  and  thoroughly 
■  id  from  the  weather. 
Chemical  Analysis. — Of  every  lot  of  eight  hundred  barrels  or 
ire,  the  contractor  shall  supply    an  abstract  of    the  chemical 
lyBiB  of  a  mixed  sample  of  the  cement  taken  from  any  ten  bar- 
of  the  lot.    Specific  gravity  shall  not  be  less  than  3. 
Samples  for  Test. — Samples  of  the  cement  are  to  be  taken  from 
interior  of  the  barrels  with  a  suitable  instrument.     Samples 
to  be  taken  from  every  fifth  barrel,  in  lots  of  twenty  or  more, 
to  one  hundred  barrels.    If  less  than  one  hundred  barrels  are  to 
tested,  the  samples  are  to  be  taken  from  at  least  three  barrels. 
e  separate  quantities   so   taken   shall   be  mixed  thoroughly  to- 
gether, while  dry,  and  the  compound  regarded  as  the  sample  for 
lert. 

Fineness.— Ninety-five  per  cent,  by  weight  must  pass  through  a 

Jp,  100  sieve  having  10,000  meshes  per  square  inch,  the  wire  to  be 

•.  40  Stnbbe'  wire  gauge,  and  75  per  cent,  by  weight  must  pass 

tongh  a  No.  300  sieve  having  40,000  meshes  per  square  inch,  the 

e  to  be  No,  48  Stubbs'  wire  gauge. 

ISaHin^  QtiaKUes. — Cakes  of  the  paste,  mixed  as  specified  in  the 

Rowing  paragraph,  are  to  be  moulded  on  glass ;  these  cakes  to  be 
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circular  in  shape,  three  inches  in  diameter,  one-half  inch  thick  i 
center  and  drawn  down  to  one-eighth  inch  at  circumference.  Or 
cake  is  to  set  in  air,  and  one  cake  is  to  set  immersed  in  water.  Tw 
wires  are  to  be  used  to  determine  setting  qualities:  The  firs 
called  wire  A,  is  to  be  one-twelfth  inch  in  diameter  at  the  low€ 
extremity  and  loaded  with  i  lb.  at  the  upper  end;  and  the  seconc 
called  wire  B,  is  to  be  one  twenty-fourth  inch  in  diameter  at  th 
lower  extremity  and  loaded  with  1  lb.  at  the  upper  end.  Cemen 
will  be  considered  as  quick-setting  if  it  bears  needle  A  withou 
making  an  indention  during  any  time  between  one  hour  and  si: 
hours  after  having  been  mixed.  The  slow-setting  cement  muff 
have  its  final  set  at  the  end  of  eight  hours — ^that  is,  it  must  beai 
needle  B  without  being  indented  by  it. 

Neat  Cement  Paste  for  Test, — All  neat  cement  for  test  is  to  1m 
mixed  on  glass  with  clean,  fresh  water  of  a  temperature  betweei 
60  degrees  and  70  degrees  F. ;  the  quantity  of  the  water  to  var] 
between  20  per  cent,  and  25  per  cent,  by  weight  of  the  quantit] 
of  cement  used. 

Change  of  Volume, — ^A  small  quantity  of  the  same  cemen' 
specified  above  is  to  be  mixed  with  only  sufficient  water  to  give  i 
the  consistency  of  wet  ^and,  and  it  is  to  be  immediately  presset 
into  a  glass  tube  of  about  one-half  inch  in  diameter.  Within  tw( 
or  three  days  any  swelling  will  be  shown  by  the  glass  bursting ;  oi 
shrinkage,  by  the  cement  becoming  loose  in  tube ;  either  defect  is  i 
cause  for  rejection  of  the  cement. 

Checking  and  Cracking, — Three  cakes  of  neat  cement  are  to  h 
prepared  as  specified  in  paragraph  for  setting  quality.  One  cake 
after  having  set  hard  on  the  glass  on  which  it  was  moulded,  is  to  Im 
placed  in  cold  water  and  examined  from  time  to  time  during  i 
period  covering  seven  or  twenty-seven  days.  If  it  warps,  checks  oi 
surface,  cracks  at  the  edge,  or  leaves  the  glass,  such  defects  an 
cause  for  the  rejection  of  the  cement.  One  cake  is  to  be  placed  ii 
air,  and  one  cake  in  water  kept  at  a  temperature  of  212  degrees  foi 
24  hours  and  similarly  examined. 

Sand. — The  sand  that  is  to  be  mixed  with  the  neat  cement  foi 
compounding  mortar  briquettes  for  test  shall  be  No.  4  standard 
crushed  quartz,  passing  througli  a  Xo.  20  sieve  (400  meshes  to  tht 
square  inch)  wire  to  be  Xo.  31  Stubbs'  wire  gauge. 

Making  the  Briquettes. — Xeat  Briquettes:  moisten  the  cemenl 
with  20  per  cent,  to  22  per  cent,  of  water,  mixing  and  kneading  il 
quickly  by  hand,  using  rubber  gloves  as  protection.  When  thorough 
ly  worked  fill  the  moulds  at  once,  having  first  wiped  them  on  th< 
inside  with  an  oily  cloth  to  prevent  sticking.  Mortar  Briquettes 
one  part  by  weight  of  cement  to  throe  parts  by  weight  of  the  Mm 
of  sand  s]X3cified  in  the  preceding  section  shall  be  thoroughly  in 
corporated  while  dry  and  then  moistened  with  10  per  cent,  to  12  pe 
cent,  of  water  in  the  maimer  specified  above  for  neat  briquette 
Both  the  neat  and  mortar  briquettes  shall  be  prepared  by  the  Bohn 
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Eammer  Apparatus,  which  is  a  tilt  hammer  with  automatic  action. 
Ihe  hammer  is  driven  by  a  cam  wheel  of  ten  cams  actuated  by 
simple  gearing.    The  steel  hammer  weighs  4^  lbs.,  and  when  the  in- 
tended number  of  blows  has  been  delivered  the  mechanism  is  auto- 
matically checked;  the  proper  setting  having  been  made   for   this 
purpose  before  beginning  the  work.    The  number  of  blows  for  each 
briquette  shall  be  150.     The  briquettes  while  drying  in  air  should 
be  covered  with  a  damp  cloth  to  prevent  rapid  surface  drying,  and 
to  conduce  to  a  uniform  set. 

Tensile  Strength, — The  neat  briquettes  prepared  as  specified 
above,  shall  stand  a  minimum  tensile  strain  \niT  square  inch,  with- 
out breaking,  as  follows : 

For  12  hrs.  in  air  and  12  hrs.  in  water 200  lbs. 

For  1  day  in  air  and  6  days  in  water 550  lbs. 

For  1  day  in  air  and  27  days  in  water 650  lbs. 

The  mortar  briquettes,  prepared  as  specified  above,  shall  stand 
a  minimum  tensile  strain  per  square  mch,  without  breaking,  as 

follows : 

After  12  hrs.  in  air  and  12  hrs.  in  water 150  lbs. 

After  1  day  in  air  and  6  days  in  water 200  lbs. 

After  1  day  in  air  and  27  days  in  water • 250  lbs. 

Notes, — The  boiling  water  test  is  designed  to  ascertain  the 
durability  of  the  cement,  and  is  intended  to  show  in  a  few  hours 
what  would  take  a  long  period  otherwise.  This  test  is  supposed  to 
show  whether  an  excess  of  free  lime  is  in  the  cement.  Some  cements 
stand  well  for  short  periods,  but  disintegrate  after  three  or  four 
months,  due  to  an  excess  of  free  lime. 

i  In  making  the  mortar  bricks,  the  sand  and  cement  should  be 
thoroughly  mixed  while  dry,  and  then  the  specified  percentage  of 
water  added  quickly. 

The  neat  tests  are  of  less  value  than  those  of  briquettes  made  of 
sand  and  cement.  The  fineness  of  cement  is  important ;  for  the 
finer  it  is  the  more  sand  can  be  used  with  it. 

Good  cement  should  be  a  uniform  bluish  grey  color  throughout; 
yellow  checks  or  places  indicate  an  excess  of  clay  or  that  the  cement 
has  not  been  sufficiently  burned ;  and  it  is  then  probably  a  quick- 
setting  cement  of  low  specific  gravity  ajid  deficient  strength. 

Cement  that  will  stand  a  high  test  for  seven  days  may  have  an 
excess  of  lime,  which  will  cause  it  to  deteriorate.  The  twenty-eight 
day  test  is,  therefore,  very  useful. 

I     The  trip  hammer  machine  for  making  the  briquettes  removes  all 

i  Fariability  in  their  preparation. 

The  most  dangerous  feature  in  Portland  cement  is  the  presence 

of  too  much  magnesia  and  an  excess  of  free  lime,  the  latter  indicated 

by  the  cracks  and  distortions  in  the  test  cakes,  and  the  former  in 

the  deficiency  of  tensile  strength  of  the  briquettes.    Over  3  per  cent. 

)f  magnesia  is  excessive  and  dangerous. 
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The  cement  that  is  to  be  made  into  briquettes  and  cakes  she 
not  be  sifted,  but  it  is  to  be  used  exactly   as  it  comes  from 
barrels.  ^ 

Five  briquettes  shoul^  be  broken  to  test  the  tensile  strength, 
the  extra  variation  from  the  mean  of  the  five  should  not  be  ( 
15  per  cent. 

The  test  for  change  of  volume  is  very  important,  for  expand 
in  any  work  into  which  the  cement  enters  would  be  fatal  to  re 
bility. 

The  test  cakes  should  be  made  by  rolling  the  cement  into  b 
and  then  flattening. 

The  expanding,  cracking,  and  disintegrating  of  the  cemen 
technically  called  blowing. 

If  the  cake  at  the  end  of  three  days  in  water  shows  no  sigr 
cracking  or  disintegrating  at  the  edges,  it  can  be  considered  s 

In  examining  cakes  for  cracks,  the  fine  air  cracks  found  on 
surface,  that  cross  and  recross  each  other,  are  not  due  to  blow 
but  are  merely  the  result  of  changes  of  temperature.  The  era 
due  to  blowing  are  wedge  shapefi,  running  from  the  center  i 
usually  accompanied  by  a  certain  amount  of  disintegration,  esj 
ially  at  the  edges. 

Either  Fairbanks  or  Eiehle  machines  should  be  used  for  bre 
ing  briquettes  in  a  test  for  tensile  strength. 

The  weight  per  barrel  and  the  weight  of  barrel  vary  and 
specification  given  above  is  a  valuable  one.  Thus  in  25  barrels 
standard  American  and  foreign  cements  the  average  weight 
cement  per  barrel  of  the  seven  brands  tested  varied  from  370  to  • 
pounds,  the  weight  of  barrel  varied  from  21  to  29  pounds  and 
weight  of  unbroken  package  varied  from  about  394  to  410  pounc 
The  following  is  from  the  specifications  in  use  in  the 

U.  S.  ENGINEER'S  OFFICE,  ST.  PAUL,  MINN. 

The  cement  shall  be  first  quality  Portland  cement,  fresh,  c 
finely  ground,  and  free  from  lumps. 

The  cement  must  be  put  up  in  strong,  durable  bags,  well  lii 
with  paper,  so  as  to  be  reasonably  secure  from  air  and  moisti 
Each  bag  shall  be  labeled  with  the  name  of  the  brand  and  of 
manufacturer.    Any  bags  torn  or  not  properly  sewed  or  tied  at 
time  of  the  delivery  will  be  rejected. 

No  cement  will  be  considered  which  shows  final  set  in  less  ti 
one  hour,  of  which  less  than  90  per  cent,  will  pass  through  a  si 
of  100  meshes  to  the  inch,  the  wire  being  No.  40  Stubbs^  wire  gau 
or  which  does  not  show  the  following  strength : 

Standard  briquettes  prepared  from  neat  cement  must  deve 
tensile  strength  per  square  inch  as  follows : 

After  being  kept  in  the  air  twenty-four  hours,  200  pounds. 
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After  being  kept  in  tht  air  twenty-four  hours  and  in  wat«r 
six  days,  375  pounds. 

After  being  kept  in  the  air  tweoty-four  hours  and  in  water 
twenty-seven  days,  500  pounds. 

Briquettes  prepared  from  odc  part  of  cement  and  three  parts 
sand  (by  weight)  must  develop  tensile  strength  per  square  inch  as 
follows : 

After  being  kept  in  air  twenty-four  hours  and  in  water  six  days, 
125  pounds. 

After  being  kept  in  air  twenty-four  hours  and  in  water  twenty- 
seven  days,  ITS  pounds. 

The  sand  used  in  preparing  test  specimens  will  b.'  standard 
crushed  quartz  sand,  of  such  fineness  that  it  will  pass  a  No.  20  sieve 
uid  be  retained  on  a  No,  30  sieve.  The  standard  sand  shall  be 
snpplied  free  of  all  charge  hy  the  contractor. 

A  cement  that  cracks  or  checks  when  made  into  thin  pats  on  a 
piece  of  glass,  or  which  develops  undue  heat  when  mixed  with 
water,  will  not  be  accepted.  The  cement  may  he  subject  to  such 
oflier  tests  for  soundness  as  the  engineer  officer  in  charge  may 
direct,  including  the  ''boiling  test." 

The  cement  must  not  have  its  initial  set  within  thirty  minutes, 

nor  its  final  set  within  one  hour  of  the  time  water  is  first  added  to 

lit,  and  when  the  pat  is  kept  in  a  moist  air  at  a  temperature  of  be- 

""  degrees  Fahr.  and  70  degrees  Fahr.    The  "initial  set"  and 

"  as  used  above  being  interpreted  to  mean  the  time  whe-. 

tlifi  pat  of  cement  will  allow  a  wire  one-twelfth  of  an  inch  in  dia- 

'  r,  weighted  to  one-fourth  of  a  pound,  and  wire  one  twenty- 

th  of  an  inch  in  diameter,  weighted  to  one  pound  respectively, 

rest  upon  it  without  penetration. 

For  railroad  work  the  specifications  are  very  discordant.  Of  forty 
railroads  the  few  listed  in  the  following  table  are  the  only  onra 
hinng  a  cement  Bpeeification,  and  these  vary  between  wide  limits 
inflie  qualities  required.  The  tfible  is  for  Portland  cements.  A 
variation  is  found  in  the  specifications  for  natural  hydraulic 
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Fuller  abstract  is  made  of  the  specifications  for  cement  used  b] 
two  roads  as  an  evidence  of  the  requirements  made  for  good  rail- 
road work.  It  will  be  seen  that  the  number  of  honest  cemenfa 
which  would  be  i^ejected  by  these  specifications  is  small,  but  that 
they  are  sufficient  to  rule  out  those  which  would  prove  unsatis- 
factory. 

•     The  following  are  the  si)ecifieations  for  cement  of  the  engineer- 
ing department  of  the 


NEW    YORK    CENTRAL    AND    HUDSON    RIVER    RAILROAD. 

Tests.  Natural  Rock.  Portland, 

Sieve — 

No.  50  of  2,500  meslies  per  square 
inch  of  No.  35  Stubbs'  wire  gauge.     95  ?f  "Fine."  97  ^  "Fine." 

Light  Wire — 

Cement  to  bear  A"  diameter  wire, 

weight  4  oz.,  witnout  imprint,  in 

not  less  than 25  minutes.  25  minutes. 

Heavy  Wire — 

Cement  to  bear  i?'  diameter  wire, 

weight  1  lb.,  witnout  imprint,  in 

not  less  than 50  minutes.  50  minutes. 

Checking^     Cracking^    and     Hot  ' 

Tests— 
Flat  cakes  or  "pats"  of  stiff  plastic  Must  not  crack  ShaU  withstand  with- 
neat  cement  paste,  two  to  three  nor  become  con-  out  cracking  a  tern- 
inches  diameter  by  half  inch  thick-  torted  along  the  perature  of  steam  or 
ness,  with  thin  edges  to  be  im-  edges.  water  at  212°  Fahr. 
mersed  in  water  not  less  than  two  after  24  hours  set  in 
days.  cold  water. 

Tensile  Strength. — Standard  briquettes  of  one  square  inch  oi 
breaking  section.  Stress  applied  at  a  uniform  rate,  from  zero,  oi 
about  400  lbs.  per  minute. 

Neat.  Natural  Rock.  Portland. 

1  hour  in  air  23  hours  in  water 60  lbs.  100  lbs. 

24  hours  in  air  6  days  in  water 90  "  260  " 

24  "  13         "  115"  850" 

24  *•         20  "  i:«  "  410" 

24  "  27  •'  143"  450" 

Average 108  lbs.  314  lbs. 

Standard  Satid.  1  to  ^.  ItoS. 

1  hour  in  air  23  hours  in  water 27  lbs.  00  lbs.    . 

24  hours  in  air  6  days  in  water :%  "  90  " 

24  "  13  "  43"  115" 

24  "  20         "  50"  132" 

24  "  27  "  56  "  143  " 

Average 421bs.  lOSlbs. 

Weight.  Natural  Rock.  Portland. 

1  barrel  shall  contain  of  neat  ce- 
ment, not  less  than :m  lbs.  386  lbs. 

Tlio  following  are  selected  from  tlie  standard  spfciQcations  ( 
the  maintenance  of  way  department  of  the 
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PENNSYLVANIA    BAILROAD    COMPANY. 

Sampling. — ^The  cement  for  testing  shall  be  selected  by  taking 

[,  from  each  of  six  well-distributed  barrels  in  each  car-load  received, 

sufficient  cement  to  make  five  to  ten  briquettes ;  these  six  portions, 

after  being  thrown  together  and  thoroughly  mixed  will  be  assumed 

to  represent  the  average  of  the  whole  car-load. 

Fineness. — Not  more  than  10  per  cent,  of  any  cement  shall  fail 
to  pass  through  a  No.  50  sieve  (2,500  meshes  per  square  inch,  wire 
to  be  No.  35  Stubbs'  wire  gauge),  and  not  more  than  10  per  cent. 
of  Portland  cement  shall  fail  to  pass  a  No.  100  sieve. 

Craclcing. — Neat  cement  mixed  to  the  consistency  of  stiff  plastic 
mortar  and  made  in  the  shape  of  flat  cakes,  2  or  3  inches  in  diam- 
eter and  one-half  inch  thick  with  thin  edges,  when  hard  enough 
shall  be  immersed  in  water  for  at  least  two  days.  If  thev  crack 
along  the  edges  or  become  contorted,  the  cement  is  unfit  for  use. 

Tensile  Strength. — The  test  for  tensile  strength  shall  bo  made 
with  briquettes  of  standard  form  recommended  by  the  American 
Society  of  Civil  Engineers,  in  moulds  furnished  by  the  engineer  of 
maintenance  of  way.  They  must  have  an  average  tensile  strength 
not  less  than  that  given  in  the  table  below : 

1  Day.      1  Week.     4  Weeks. 
Natural  Hydraulic  Cement — 

Neat 70  95  150 

1  sand  to  1  cement 50  120 

2  sand  to  1  cement 30  60 

American  and  Foreign  Portland  Ce- 
ment— 

Neat 100  320  450 

2  sand  to  1  cement 120  175 

Proportion  of  Water. — The  proportion  of  water  usihI  in  making 
briquettes  varies  with  the  fineness,  age  and  other  conditions  of  the 
cement  and  the  temperature  of  the  air,  but  is  approximatelv  as  fol- 
lows: Xeat  cement,  Portland,  20  per  cent,  to  30  per  cent.:  1  sand, 
1  cement,  about  15  per  cent,  total  weight;  2  sand,  1  cement,  about 
1?  per  cent,  total  weight. 

Mixing. — The  cement  and  sand  in  proper  proportions  shall  be 
mixed  dry  and  all  the  water  specified  added  at  one  time,  the  mixing 
to  be  as  rapid  as  possible  to  s(»enre  a  thorough  mixture  of  the 
materials,  and  the  mortar,  when  stiff  and  plastic,  to  be  firmly 
pressed  to  make  it  solid  in  the  moulds  without. ramming,  and  struck 
off  level. 

'Moulding. — The  moulds  to  rest  directly  on  glass,  slate,  or  other 
non-absorbent  material.  As  soon  as  hard  enough,  briquettes  are  to 
be  taken  from  moulds  and  kept  covered  with  a  damp  cloth  until 
immersed.  Tn  the  one-day  test,  briquettes  shall  remain  on  the  slab 
for  one  hour  after  being  removed  from  mould  and  ,twenty-three 
hours  in  water.  Tn  one  week  or  more  test,  briquettes  shall  remain 
in  air  one  dav  after  bein^j  removed  from    moulds    and    balance  of 
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time  in  water.  Briquettes  are  to  be  broken  immediately  after  being 
taken,  from  the  water.  Stress  to  be  applied  at  a  uniform  rate  of 
400  pounds  per  minute,  starting  each  time  at  zero.  No  record  to 
bo  taien  of  briquettes  breaking  at  other  l}ian  the  smallest  section. 

Sand. — The  sand  used  in  test  shall  be  clean,  sharp,  and  dry,  and 
be  such  as  shall  pass  a  No.  30  sieve  (400  meshes  per  square  inofi, 
wire  to  be  No.  28  Stubbs'  wire  gauge),  and  to  be  caught  on  a  No. 
30  sieve  (900  meshes  per  square  inch,  wire  to  be  No.  31  Stubbs'  wire 
gauge). 

Water. — Ordinary  fresh,  clean  water  having  a  temperature  bft- 
tween  60  degrees  and  70  degrees  Fahrenheit,  shall  be  used  for  thp 
mixture  and  immersion  of  all  samples. 

Proportions. — The  proportions  of  cement  and  sand  and  water 
shall  in  all  cases  be  carefully  determined  by  weight.  In  preparing 
briquettes  for  test,  sufficient  material  is  to  he  taken  to  make  one 
briquette  at  a  time,  and  enough  of  water  being  added  to  make  a 
stiff  plastic  paste  as  above  stated. 

The  temperature  of  the  testing  room  shall  not  be  below  45  degrees 
Fahrenheit. 

For  concrete  work  to  take  the  place  of  stone  masonry,  Mr.  V,  K. 
Hendricks,  engineer  on  one  of  the  western  lines  of  the  Pennsylvania 
system,  makes  the  following  requirements  in  addition  to  those  made 
above  for  ordinary  work. 

Portland  Oemeni.— The  cement  shall  be  a  true  Portland  cement, 
made  by  calcining  a  proper  mixture  of  calcareous  and  clayey  earths, 
and  if  desired  a  certified  statement  phall  he  furnished  of  th"  chemi- 
cal composition  of  the  cement,  and  the  raw  materials  fmni  which  it 
is  manufactured.  Without  written  authority  no  Portland  ceraenl 
will  be  accepted  which  contains  more  than  two  per  cent,  of  magne- 
sia in  any  form. 

The  fineness  shall  be  such  that  at  least  ninetv-nine  per  cent.  shaV 
pass  through  a  standard  brass  cloth  sieve  of  50  meshes  per  lineai 
inch,  at  least  ninety  per  cent,  shall  pass  through  a  sieve  of  10( 
meshes  per  linear  inch,  and  at  least  seventy  per  cent,  shall  pw 
through  a  sieve  of  300  meshes  per  linear  inch.  d 

Samples  for  testing  may  be  taken  from  each  and  every  baiH 
delivered.  j 

Specimens  prepared  from  neat  cement  shall  after  seven  day 
develop  a  tensile  strength  of  not  less  than  4Sn  pounds  per  squar 
inch.  Specimens  prepared  from  a  mixtiire  of  one  nart  of  eemen 
and  three  parts  sand,  hv  weifrht.  shall,  after  seven  days,  develop.j 
tensile  strenrlh  of  not  less  than  IfiO  pounds  per  stjnare  inch..  J 

Cement  mixed  neat  with  abont  27  per  cent,  of  water  to  fo^nj 
stiff  paste,  shall,  after  thirtv  minnte=,  be  appreciably  indent«d|| 
the  end  of  a  wire  one-twelfth  inch  in  diameter,  loadi-d  to  weigh  orie 
nuarter  oound.  Cement  madp  into  thin  f-akes  nn  fflass  platep  shal 
not  crack,  scale  or  warp   under  the   following   treatment:   Thre 
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pats  shall  be  made  and  allowed  to  harden  in  moist,  air  at  from  60 
1  (u  70  degrees  Fahrenheit:  One  of  these  shall  be  subjected  to  water 
1  »8por  at  17G  degrees  Fahrenheit  for  three  hours,  after  which  it 
I  mil  be  immereed  in  hot  water  for  forty-eight  hours ;  another  ahall 
L  V  placed  in  water  from  60  to  70  degrees  Fahrenheit,  and  the  third 
'is  left  in  moist  air. 

1^ Natural  Cevient. — Natural  cement  shall  be  of  such  flnenete  that 
i  less  than  90  per  cent-  shall  pass  through  a  etandard  brass  cloth 
eve  of  50  meshes  per  linear  inch. 

I  Neat  cement  briquettes  shall  have  a  tensile  strength  of  not  less 
1  120  pounds  after  remaining  one  day  in  air  and  six  days  in 
bter  and  shall  gain  in  strength  with  age.  Briquettes  of  one  part  of 
'ment  and  one  part  sand,  by  weight,  shall  at  the  end  of  seven  days 
Itrelop  a  tensile  strength  of  not  less  than   85  pounds   per  square 

i  boiling  teat  will  also  be  made  by  mixing  cakes  as  above,  plac- 
f!  them  at  once  in  cold  water,  raising  the  temperature  of  the  water 
glioiling  in  about  an  hour,  continuing  boiling  for  three  hours,  and 

Q  examining  for  checking  and  softening. 
I  Three  specifications  are   given  for  the  cement  for  concrete  arch 
Imstruetion  to  show  the  variations  in  requirements  in  first-class 
The  ppecifications  for  the  work  are  given  in  a  subse- 
mt  chapter.    The  first  is  for   a  concrete   bridge  at   Pine   Road 
»er  Pennypaek  Creek,  Philadelphia,  built  in  1803,  Monier  eon- 
ruction,  and  said  to  be  the  first  concrete  arch  highway  bridge  in 
e  United  States.    It  was  designed  and  constniction  superintended 
pWthe  "Bureau  of  Highways  of  Philadelphia.     After  careful  exam- 
[  ination  of  various  brands  of  cement  a  single  brand  of  German 
Portland  cement  was  specified  and  used,  without  further  specifica- 
tion. 

MBLAN    AECH    BRIDGE,    'lOrEKA,    KAN.,    1893. 

The  second,  for  a  Melan  arch  l^ridge  constructed  at  Topcka, 
Kansas,  in  1896,  is  as  follows:  The  Portland  cement  shall  be  a  true 
Portland  cement,  made  by  calcining  a  proper  mixture  of  calcareous 
and  clayey  earths;  and  the  contractor  shall  furnish  one  or  more 
certified  statements  of  the  chemical  composition  of  the  cement  and 
of  the  raw  materials  from  which  it  is  manufactured.  Only  one 
brand  of  Portland  cement  shall  he  used  on  the  work,  except  with 
permission  of  the  superintendent,  and  if  shall  in  no  case  contain 
more  than  2  per  cent,  of  magnesia  in  any  form.  The  fineness  of 
the  cement  shall  be  such  that  at  least  98  per  cent,  shall  pass  through 
s  standard  brass  cloth  sieve  of  74  meshes  per  linear  inch,  and  at 
least  95  per  cent,  shall  nass  through  a  sieve  of  100  meshes  per  linear 
inch.  Samples  for  testing  may  be  taken  from  each  and  everv  barrel 
dflivcrod  as  superintendent  may  direct.   Tensile  teats  will  be  made 


L 


46        DIRECTORY  OF  AMERICAN  CEMENT  INDUSTRIES. 

on  specimens  prepared  and  maintained  until  tested  at  a  tempera- 
ture of  not  less  than  60  degrees  F.    Each  specimen  shall  have  an 
area  of  1  square  inch  at  the  breaking  section,  and,  after  being  al- 
lowed to  harden  in  moist  air  for  twenty-four  hours,  shall  be  im- 
mersed and  retained  under  water  until  tested.  The  sand  used  in  pre- 
paring the  test  specimens  shall  be  clean,  sharp,  crushed  quartz,  re- 
tained on  a  sieve  of  30  meshes  per  lineal  inch,  and  passed  through  a 
sieve  of  20  meshes  per  lineal  inch,  and  shall  be  furnished  by  con- 
tractor.   Xo  more  than  23  to  27  per  cent,  of  water  by  weight  shall 
be  used  in  preparing  the  test  specimens  of  neat  cement  and  in  mak- 
ing the  test  specimens,  1  of  cement  to  3  of  sand,  no  more  than  11 
or  12  per  cent  of  water  by  weight  shall  be  used.     Specimens  pre- 
pared from  neat  cement  shall  after  seven  days  develop  a  tensile 
strength  not  less  than  400  pounds  per  square  inch.    Specimens  pre- 
pared from  a  mixture  of  1  part  cement  to  3  parts  sand  (by  weight), 
shall,  after  ^even  days,  develop  a  tensile  strength  of  not  less  than 
140  pounds  per  square  inch,  and  after  twenty-eight  days  not  less 
than  200  pounds  per  square  inch.    Specimens  prepared  from  a  mix- 
ture of  1  part  cement  and  3  parts  sand  (by  weight),  and  immersed 
after  twenty-four  hours  in  water  to  be  maintained  at  176  degrees  F. 
shall  not  swell  or  crack,  and  shall  after  seven  days  develop  a  tensile 
strength  of  not   less  than   140   pounds  per   square   inch.    Cement 
mixed  neat  with  about  27  per  cent,  of  water  to  form  a  stiff  paste, 
shall,  after  30  minutes,  be  appreciably  indented  by  the  end  of  a  wire 
1-12  inch  in  diameter,  loaded  to  weigh  1-4  pound.     Cement  made 
into  thin  cakes  on  glass  plates  shall  not  crack,  scale  or  warp  under 
the  following  treatment :   Three  pats  shall  be  made  and  allowed  to 
harden  in  moist  air  at  from  60  degrees  to  70  degrees  F. ;  one  of 
these  shall  be  subjected  to  water  vapor  at  176  degrees  F.  for  three 
hours,  after  which  it  shall  be  immersed  in  hot  water  for  forty-eight 
hours;  another  shall  bo  placed  in  water  at  from  60  degrees  to  70 
degrees  F.,  and  the  third  shall  be  left  in  moist  air.    Samples  of  1 
to  2  mortar  and  of  concrete  shall  be  made  and  tested  from  time  to 
time  as  directed  by  the  superintendent.  All  cement  shall  be  housed 
and  kept  dry  till  wanted  in  the  work. 

A  statement  is  inserted  in  the  specifications  calling  attention  to 
the  severity  of  the  requirements  and  adding  that  ^^it  is  not  prob- 
able that  any  American  natural  Portlands  (so-called)  will  meet 
these  requirements,"  a  statement  which  caused  considerable  un- 
favorable comment. 

MELAX  ARCH  BRIDGE,  AT  INDIANAPOLIS,  IND.,  1900. 

The  third  specification  given  is  for  Molan  arch*  bridges  con- 
structed in  Indianapolis,  in  1900. 

All  cement  used  for  the  arches  shall  be  either  (one  of  four 
brands  of  German  and  Danish  cement  mentioned).  Cement  for 
the  other  parts   of  the  work   shall   be   such   as   is   satisfactory  for 
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cement  sidewalks,  class  "B,*'  standard  specifications  form  Q,  and 
must  also  conform  to  the  general  specifications  for  cement 
(form  H). 

The  specification  for  class  "B"  sidewalks  is  as  follows : 

For  class  "B"  sidewalks,  the  following  brands  of  cement  will  be 
allowed:  (Fourteen  German,  Danish  ana  Belgian  cements  and  four 
American  Portland  cements  are  named). 

The  general  specifications  for  cement  (form  H)  are  as  follows: 

1.  Any  cement  without  maker's  name  and  brand  on  thi>  barrel 
0.*  package  will  be  rejected  without  test. 

2.  All  required  samples  for  testing  must  be  furnished  by  the 
contractor. 

3.  A  supply  of  accepted  cement  must  be  kept  on  hand  by  the 
contractor. 

4.  Kejected  cement  must  be  removed  by  the  contractor  from  the 
work  at  once. 

5.  Cement  shall  be  subject  to  reinspection,  test  and  rejection,  if 
necessary,  at  any  time. 

6.  All  desired  information  as  to  place,  materials  and  method  of 
manufacture,  and  name  of  makers  and  agents,  shall  be  furnished 
whenever  desired  bv  the  Board  of  Public  Works  and  Citv  Enojineer. 

7.  Hydraulic  cement  shall   be  of  the  best  quality  of  natural 
cement,  newly  manufactured,  well  housed  and  preserved  dry  until 
required  for  use.     It  shall  be  finely  ground,  not  less  than  80  per 
cent,  passing  through  a  sieve  of  80  meshes  to  the  lineal  inch.  AVhen 
tested  neat  in" the  usual  manner,  it  must  stand  a  proof  tensile  strain 
of  60  pounds   per   square   inch   on    specimens   allowed   to   set   30 
minutes  in  air  and  twenty-four  (24)  hours  under  water.     It  shall 
also  stand  100  pounds  when  allowed  to  set  one  day  in  air  and  six 
days  in  water,  and  150  pounds  per  square  inch  when  allowed  to  set 
one  day  in  air  and  27  days  in  water.    When  mixed  one  part  of  ce- 
ment and  two  parts  of  sand,  by  weight,  it  shall  stand  30  pounds 
when  allowed  to  set  one  riav  in  air  and  six  davs  in  water,  and  70 
pounds  when  allowed  to  set  one  day  in  air  and  27  days  in  water, 
Cakes  one-half  inch  in  thickness,  with  thin  edge,  shall  show  no 
cracks  or  softness  after  seven  davs  in  water.     Certificates  of  in- 
spection  at  the  mills  that  the  cement  fulfills  these  requirements 
may  be  required  by  the  Board  of  Public  Works,  the  cost  of  said 
inspection  to  be  paid  by  the  contractor. 

8.  Portland  cement  for  concrete,  plastering  catch-basins  and 
other  miscellaneous  purposes,  shall  be  equal  to  the  best  quality  of 
Portland  cement  made  from  selected  rock,  ca refill Iv  manufactured, 

« 

which  has  been  well  seasoned  and  h()us(»d  and  ke])t  dry  until  re- 
quired for  use.  It  shall  be  finely  ground,  not  less  than  00  ])er  cent, 
passing  through  a  sieve  of  80  meshes  to  the  lineal  inch.  Xeat  cement 
shall  not  set  in  less  than  one  hour  unless  quick-setting  cement  is 
specifically  called  for,  when  it  shall  not  S(*t  in  less  than  10  minutes. 
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Whei\  tested  in  the  usual  manner  it  must  stand  a  proof  tensile 
strain  of  125  pounds  per  square  inch  when  allowed  to  set  in  air  until 
hard,  and  the  remainder  of  24  hours  in  water.    It  shall  also  stand 
350  pounds  when  allowed  to  set  one  day  in  air  and  six  days  in 
water,  and  500  pounds  when  allowed   to  set  one  day  in  air  and 
27  days  in  water.    When  one  part  of  cement  is  mixed  with  three 
parts    of    sand,    by    weight,    it    shall    stand    100    pounds    per 
square  inch  when  allowed  to  set  one  day  in  air  and  six  days  in  water, 
and  200  pounds  when  allowed  to  set  one  day  in  air  and  27  days  in 
water.  .  Cakes  one-half  inch  in  thickness,  with  thin  edges,  shall 
show  no  cracks,  blowing  or  softness  after  seven  days  in  water. 

9.  Portland  cement  for  sidewalks   and   other  work   requiring 
special  qualities  shall  be  equal  to  the  best  quality  of  German  Port- 
land cement,  made  from  an  artificial  mixture  of  proper  materials 
and  according  to  the  best  methods  of  mixing,  burning  and  grind- 
ing.   It  must  be  well  seasoned  and  have  been  thoroughly  well  pro- 
tected from  injury  by  moisture  and  otherwise.    It  shall  be  .finely 
ground,  not  less  than  95  per  cent,  passing  through  a  sieve  of  80 
meshes  to  the  lineal  inch,  and  90  per  cent,  through  a  sieve  of  100 
meshes  to  the  lineal  inch.    When  tested  neat  in  the  usual  manner, 
it  must  stand  a  proof  tensile  strain  of  475  pounds  per  square  inch 
when  allowed  to  set  one  day  in  air  and  six  days  in  water,  and  550 
pounds  when  allowed  to   set    one  day  in  air  and  27    days  in 
water.     When   mixed    one   part   of   cement   with   three   parts  of 
sand,  by  weight,  it  shall  stand  1 50  pounds  when  allowed  to  set  one 
day  in  air  and  six  days  in  water,  and  250  pounds  when  allowed  to 
set  one  day  in  air  and  27  days  in  water.     Cakes  of  cement  left 
24  hours  in  boiling  water  shall  show  no  signs  of  cracks,  blow- 
ing or  softness.    Any  brand  of  Portland  cement  which  at  any  time 
appears  inferior  or  shows  a  backward  tendency,  signs  of  deteriora- 
tion or  blowing,  will  be  at  once  rejected,  no  matter  how  good  previ- 
ous tests  may  have  been,  and  any  work  done  with  such  cement  must 
be  at  once  removed  and  replaced  as  the  engineer  may  direct,  and 
without  extra  allowance  to  the  contractor  therefor.    ITniformity  in 
quality  is  essential  in  this  grade  of  cement,  and  any  cement  whiet 
fails  to  ^ive  uniform  results  under  uniform   and   approved  treat- 
ment will  be  rejected  even  if  it  complies  with  the  specifications  ii 
other   respects.    Evidence  of  the   actual   conduct  of    cement   ii 
sidewalks   will    also   be   required   in    case   of   cements   not   no^ 
in  use  in  the  city. 

10.  Brands  of  Portland  cement  which  have  been  tested  in  th« 
laboratorv  and  are  satisfactory  for  sidewalk  construction  are  men 
specificallv  mentioned  under  specifications  for  "Cement  Sidewalks 
Form  0."  The  brands  of  cement  specified  under  "Cement  Side- 
walks. Form  Q,"  as  may  be  tested  and  found  to  comply  with  these 
specifications,  can  bo  used  providecl  the  following  conditions  an 
fnlfilled : 

First.     All  com  en  t  shall  be  shipped  here  in  barrels. 
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uoiii|iiiiiiL'.-  .-hull  tuLiii  Willi  everv  i^liipuieiit 
^^cement  a.  svom  statement,  ahowing  the  length  of  time  the 
( dement  has  been  stored,  the  result  of  iseven-iia>,  twenty-eighKiay, 
ind  tifty-six-daj  teste,  using  one  pan  of  cement  to  three  parts  of 
smd,  by  weight,  in  making  briquettes.  Cement  from  one  barrel 
uat  of  each  lot  of  ten  barrels  of  a  shipmeut  shall  be  ifisled.  The  test 
shall  be  made  by  a  fiiiu  of  cement  testei-s,  satisfactory  to  the  City 
I  Civil  Engineer,  and  each  barrel  of  a  sliipment  shall  be  stamped  witli 
J  ihe  initials  of  the  cement  tester,  the  date  when  cement  was  tested, 
and  the  number  of  the  barrel. 

Third.  A  chemical  analysis  of  the  cement  shall  be  made  by  a 
chemist,  satisfactory  to  the  Board  of  Public  Works  and  the  Uity 
Civil  Engineer;  all  expense  of  said  analysis  shall  be  borne  by  the 
cement  company  furnishing  the  cement,  or  its  agent. 

The  following  specification  for  cement  used  in  sea-water  is  taken 
_Irom  those  for 

WALLABOUT  IMFROVEMENTj  BROOKLYN,  K.  T, 

Ul  the  cement  to  be  furnished  under  this  contract  must  be  of 
class  of  such  material  known  as  high-grade  Portland  cement, 
'.  from  lumps,  dry  and  finely  ground,  and  unless  as  otherwise 
iified  must  be  of  one  or  more  of  the  following  brands  (three 
1  brands  named).  Cement  of  other  brands  may  be  furnished 
rided  the  contractor  submits  proof  satisfactory  to  the  engineer 
t  it  has  been  need  in  making  large  masses  of  concrete,  which 
e  been  exposed  to  the  action  of  sea-water  for  at  least  two  years 
nous  to  the  date  of  this  contract,  and  that  such  concrete  now 
ws  no  signs  of  deterioration  which  might  he  imputed  to  defective 
lities  in  the  cement. 

kll  the  cement  shall  be  composed  of  lime,  silica  and  alumina  in 
'r  proper  fonns  and  proportions,  be  as  free  as  possible  from  all 
T  substances  and  contain,  no  adulterant  in  injurious  propor- 
B.  The  ratio  of  the  weight  of  silica  and  alumina  to  the  weight 
the  lime  in  the  cement  shall  not  he  less  than  45  to  100,  The 
ent  shall  not  contain  more  than  3  per  cent,  of  magnesia  nor 
«  than  1  per  cent,  of  sulphuric  acid. 

te  cement  shall  not  have  a  lower  specific  gravity  than  3.10. 
Ill  the  cement  shall  he  of  a  fineness   so  that  99   per   cent,  by 
g-ht  shall  pass  through  a  No.  50  sieve  of  No.  35  wire ;  90  per 
';  shall  pass  through  a  No.  100  sieve  of  No.  40  wire;  and  70  per 
L  shall  pass  through  a  No,  200  sieve  of  No.  45  wire,  Stubbs' 

^■ 

he  cement  must  not  take  its  initial  set  in  less  than  30  minutes 
r  mixing.  It  shall  take  its  hard  set  in  not  le^  than  3  houra, 
in  not  more  than  8  hours. 

he  cement  wiJl  he  saicJ  tf.>  have  attained  its  initial  and  its  hard 
when  it  bears  without  indentation  respectively  a  wire  1-12  inch 
*-ameter  loaded  to  weigh  1-4  pound,  and  a  wire  of  1-24  inch  in 
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diameter  loaded  to  vveigli  1  pound,  it  having  been  previously 
mixed  neat  with  about  25  per  cent,  of  its  weight  of  water  and 
worked  for  from  1  to  3  minutes  into  a  stiff  plastic  paste. 

All  the  cement  shall  be  capable  of  developing  a  tensile  strength 
under  various  conditions  as  follows : 


Age. 

Tensile 
Strength. 

Mixed  neat  with  about  25  ^  of 

24  hours,  in  water  after  hard  set 

150 

water  by  weiirlit  and  worked 

7  da  vs.  1  in  air   6  in  water  70*^. 

400 

to  stiff  plastic  paste. 

28  days,  1  in  air  27  in  water  70° 

600 

Mixed  with  3  parts  sand  by 
weifirht   and   12  9^   water   to 
stiff  plastic  paste. 

7  days,  1  in  air  6  in  water  70° 

150 

2»  days,  1  in  air  27  in  water  70° 

240 

To  determine  the  tensile  strength  four  briquettes  of  the  cemeni 
under  each  of  the  above  conditions  will  be  broken  in  a  Kiehle  or 
Fairbanks  or  other  testing  machine  satisfactory  to  the  engineer. 

The  sand  to  be  used  in  making  briquettes  will  be  clean,  dry, 
crushed  quartz,  trap-rock  or  granite,  passing  a  Xo.  20  sieve  of  No. 
28  wire  and  caught  on  a  Xo.  40  sieve  of  No.  31  wire,  Stubbs'  gauge. 
The  briquettes  will  be  of  the  form  recommended  by  the  American 
Society  of  Civil  Engineers. 

All  cement  must  be  sound  in  every  respect  and  show  no  indica- 
tions of  distortion,  change  of  volume  or  blowing  when  subjected  in 
the  form  of  pats  to  exposure   in   air   and  fresh  and   sea  water  of 
temperature  from  60  degrees  to  212  degrees,  as  follows:   The  pats 
will  be  made  of  neat,  unsifted  cement,  mixed  with  fresh  water  to 
the  same  consistency  as  before   stated  for  briquettes,   and  will  be 
about  3  inches  in  diameter,  having   a  thickness   at   the   center  of 
about  ^  inch,  tapering  to  about  ^  inch  at  the  edges.    They  will  be 
moulded  on  plates  of  glass  and  kept  thereon  during  examination, 
(a)  One  or  more  of  these  pats  will,  when  set  hard,  be  placed  in 
fresh  water  of  temperature  between  60  degrees  and  70  degrees  for 
from  1  to  28  days,     (b)  One  or  more  of  these  pats  will  be  allowed 
t('  set  in  moist  air  at  a  temperature  of  about  200  degrees  for  about  3 
hours.    It  will  then  be  placed  and  kept  in  boiling  water  for  a  period 
of  from  6  to  24  hours,     (c)  One  or  more  of  these  pats  will  be  al- 
lowed to  set  in  moist  air  at  a  temperature  of  about  100  degrees  for 
3  hours;  it  will  then  be  placed  and  kept  in  water  of  temperature  of 
110.  degrees  to  115  degrees  for  a  period   of  from   24   to  48   hours, 
(d)  One  or  more  of  these  pats  may  be  subjected  to  any  or  all  of  the 
.above  indicated  tests  (a,  b  and  c)  using  sea  water  instead  of  fresh 
water,     (e)  One  pat  will  be  kept  in  the  air  for  28  days  and  its  color 
observed,  which  shall-  he  uniform  throughout,  of  a  bluish  gray,  and 
free  from    yellow  l)l()tches.     A  failure   to    pass   test  (b)  will   not 
necessarily  cause  the  rejection  of  the  cement,  provided  it  passes  the 
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other  tests  for  somidnesis  as  noted  in  (a,  c,  d  and  e)  and  is  satisfac- 
tory in  other  respects  to  the  engineers. 

All  the  above  tests  may  be  modified  and  other  tests  in  addition 
thereto  or  in  substitution  therefor  required  at  the  discretion  of  the 
engineer  to  practically  determine  tiie  fitness  of  the  cement  for  its 
intended  use. 

The  contractor  pays  the  cost  of  tests  of  cement  which  are  to  be 
made  by  the  engineer  of  the  work  or  by  one  or  more  of  three  test- 
ing laboratories  mentioned. 

As  many  tests  as  desired  by  the  engineer  must  be  made  for  com- 
position and  specific  gravity  and  one  sample  shall  be  tested  for 
each  100  barrels  for  fineness,  set,  tensile  strength  and  soimdness. 

All  the  cement  must  be  furnished  in  the  original  package  in 
strong,  substantial  barrels,  which  shall  be  plainly  marked  with  the 
brand  or  mark  of  the  maker  of  the  cement.  Each  barrel  must  be 
properly  lined  with  paper  or  other  material  so  as  to  effectually  pro- 
tect the  cement  from  dampness.  Any  cement  damaged  by  water 
to  such  an  extent  that  the  damage  can  be  ascertained  from  the  out- 
side will  be  rejected  in  toto  and  the  barrels  unopened.  Barrels  con- 
taining a  large  proportion  of  lumps  will  also  be  rejected.  Broken 
barrels  of  cement,  if  otherwise  satisfactory,  will  be  counted  as  half- 
barrels. 

The  engineer  makes  the  tests  upon  such  proportions  of  the  whole 
amount  of  cement  as  he  sees  fit  and  his  decision  is  final.  He  can 
refuse  to  accept  cement  without  test  and  without  giving  his  reasons. 

There  arfe  one  or  two  interesting   points  in  the  following  from 

the  specifications  for  the 

PENNSYLVANIA  AVENUE  SUBWAY^  PHILADELPHIA. 

All  the  brick  work  of  the  sewers  except  that  in  the  wellholes  was 
laid  in  natural  hydraulic  cement  mortar.  In  the  wellholes  Port- 
land cement  was  specified.  In  all  cases  the  proportions  were  1  of 
cement  to  2  of  sand.  All  concrete  used  was  composed  of  1  part 
natural  hydraulic  cement,  2  parts  sand  and  4  parts  of  stone  or 
furnace  slag. 

Briquettes,  1  square  inch  in  section  made  from  the  natural 
bydraulic  cement  mortar  in  the  mixing  box  on  the  work  were  re- 
quired to  develop  tensile  strength  of  40  pounds  after  1  day  in  air 
and  six  days  in  water.  Portland  cement  mortar  under  like  condi- 
tions must  show  150  pounds,  tensile  strength. 

The  other  requirements  of  natural  hydraulic  cement  were  as  fol- 
lows: Weight  shall  not  be  less  than  112  pounds  per  imperial 
bushel ;  residue  on  N"o.  50  sieve  not  over  4  per  cent.,  by  weight,  on  a 
^^o.  100  sieve  25  per  cent.,  on  a  No.  200  sieve  50  per  cent.  Pats  of 
cement  ^  inch  thick,  60  degrees  to  70  degrees  F.,  shall  develop  ini- 
tial set  in  not  less  than  10  minutes  and  hard  set  in  not  less  than  30 
minutes,  the  amount  of  water  being  just  sufficient  to  form  a  stiff 
plastic  paste.     The  tensile  strength  required  was  75  pounds  in  24 
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hours,  in  water  after  hard  set;  150  pounds,  1  da^  in  air  and  IJ  d 
in  water;  350  pounds,  1  day  in  air  and  87  days  in  water.  Mor 
of  1  cement  to  1  of  standard  quartz  sand  must  show  75  pour 
tensile  strength  in  7  days. 

For  municipai  work  the  city  of  Philadelphia  has  the  Btxoai 
specifications  for  cement.  The  city  has  a  complete  testing  laboi 
torv  under  the  Bureau  of  Surveys,  Department  of  Public  Wor 
and  a  complete  organization  for  keepmg  close  watch  of  the  i 
teriaifi  in  use,  and  can  do  so  at  comparatively  slight  expense. 

DEPAKTMEKT  OJf  PUBLIC  WORKS,  PKILADELPHIA. 

1,  Inspection, — All  cements  shall  be  inspected,  and  those  i 
jected  shall  be  immediately  removed  by  the  contractor.  The  con- 
tractor must  submit  the  cement,  and  aUord  every  facility  for  i 
spection  and  testing,  at  least  twelve  (18)  days  before  desiring  fc 
use  it.  The  engineer  in  charge  of  testing  laboratory  shall  1k 
notified  at  once  upon  the  receipt  of  each  shipment  of  cement  on  thft 
work. 

8.  Packages. — No  cement  will  be  inspected  or  allowed  to  be  u 
unless  delivered  in  suitable  packages  properly  branded, 

3.  Storage. — On  all  main  aewers,  bridges  (unless  otherwia 
ordered),  and  such  branch  sewers  or  other  work  as  the  chief  engi- 
neer may  designate,  shall  be  provided  a  suitable  house  for  storinj 
the  cement. 

4.  Protection. — Accepted  cement,  if  not  used  immediately,  muBt 
be  thoroughly  protected  from  the  weather,  and  never  placed  on  thi 
ground  without  proper  blockings,  and  may  be  re-inspected  a' 
time. 

5.  Failure. — The  failure  of  a  shipment  of  cement  on  any  wodl 
to  meet  these  requirements  may  prohibit  further  use  of  the  a 
brand  on  that  work. 

The  acceptance  of  a  cement  to  be  used  shall  rest  with  the  chit 
engineer,  and  will  be  based  on  the  following  requirements : 

Natural  Cement. 

6.  Specific  Qravity  and  Fineness. — Natural  cement  shall  1 
a  specifie  gravity  of  not  less  than  3.9,  and  shall  leave,  by  'weigh^i 
residue  of  not  more  than  two  (2)  per  cent,  on  a  No.  60  sieve,  fiitei 
(15)  per  cent,  on  a  No.  100  sieve,  and  thirty  (30)  per  cent,  oj 
No,  SOO  sieve.  The  sieves  being  of  brass  wire  cloth,  having  i 
proximately  3,400,  10,200  and  3,'i,700  meshes  per  square  inch; ' 
diameter  of  the  wire  being  .0090,  .0045  and  .0020  of  an  inch 
epectively. 

7.  Constancy  of  Volume. — Pats  of  neat   cement   one-halt  j 
inch  thick  with  thin  edges,  immersed   in  water   after   "hard" 
shall  show  no  signs  of  "checking"  or  disintegration.    Similar  pi 
in  air  shall  show  no  signs  of  blotching,  checlang,  or  disintegratw 
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Hg.  Time  of  Setting. — It  shall  develop  "initial"  set  in  not  lees 
Kn  ten  (10)  minutes,  or  "hard"  set  in  lees  than  thirty  (30) 
TOimites.  This  being  determined  by  means  of  the  Vicat  needle 
from  pastes  of  neat  cement  of  normal  consistency,  the  temperature 
rtaang  between  liO  degrees  and  70  degrees  F. 

9,     Tensile  Strength.— 'Briqaeiies,  one  (1)  square  inch  in  cross 
ion,  shall  develop  the  following  ultimate  tensile  strengths : 

Am.  SlreuHtli. 

,  water  after  "hard"  set) 100  lbs. 

(jB   (1  daj  iD  air,  6  daj'H  Id  water) 200  Ibe. 

ays   (1  day  in  air,  27  days  in  water) _ .300  Iba. 

liys    (1  day  in  air,  6  days  in  water)  1  part  ot  cement  to  S  parts 

of  standard  qunrtz  sand .120  Iba. 

(1  day  in  air.  27  days  in  water)  1  part  of  cpment  to  2  parts 

of  standard  quartz  sand . 200  Iba. 

Portland  Cement. 

Specific  Oravity  and  Fineness. — Portland  cement  shall 
e  s  specific  gravity  of  not  less  than  3.1,  and  shall  leave,  by 
fht,  a  residue  of  not  more  than  one  (1)  per  cent,  on  a  No.  50 
re,  ten  (10)  per  cent,  on  a  No.  100  sieve,  and  twenty-five  (25) 
cent,  on  a  No.  900  sieve.  The  sieves  being  the  same  as  previ- 
y  described. 

1.  Constancy  of  Volume. — Pats  of  neat  cement  one-half  (^) 
1  thick  with  thin  edijes,  immersed  in  water  after  "hard"  set 
1  show  no  signs  of  "cheeking"  or  disintegration.  Similar  pats 
ir  shall  show  no  signs  of  blotching,  checking  or  disintegratton. 
n.  Time  of  Setting. — It  shall  require  at  least  twenty  (SO) 
ites  to  develop  "initial"  set  under  the  same  conditions  as 
ified  for  natural  cement. 

t.  Tensile  Strength. — Briquettes  of  rement  one  (1)  inch 
le  in  cross  section,  shall  develop  fhc  following  ultimate  tensile 
ngths: 

Aw.  Strentrth. 

a  (in  water  after  "hard"  set). , 175  lbs, 

fl  day  in  air,  6  days  in  water) 500  lbs, 

.       (1  day  in  air,  27  days  in  water) 600  lbs. 

»yB    (1  day  in  air,  6  days  in  wattr)  I  jwrt  of  cement  to  3  parte 

of  standard  quartz  sand. 170  lbs. 

ije    <1  day  in  air,  27  days  in  water)  1  part  of  cement  to  3  parts 

of  standard  quartz  sand 240  lbs, 

4.  Sulphuric  Acid. — It  shall  not  contain  more  than  one  and 
!fr<]ii&rtere  (If)  per  cent,  nf  anhydrous  sulphuric  acid,  (SO-,). 

5.  Additional  Requirements. — All  cements  shall  meet  fluch  ad- 
onal  requirements  as  to  "hot  water,"  "set,"  and  "chemical," 
B,  BB  the  chief  engineer  may  determine.  The  requirements  for 
i,"  mav  he  modified  where  thn  pondifions  are  such  as  to  make  it 
'  'We.'  , 
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and  the  briquettes  so  formed  placed  upon  a  glass  plate  and  h 
there  until  put  in  water. 

Sand  for  Briquettes, — The  sand  used  in  preparing  briquet 
shall  be,  unless  otherwise  specified,  clean,  sharp,  crushed  quar 
crushed  so  that  the  whole  of  it  will  pass  through  a  N"©.  20  sic 
and  be  retained  on  a  No.  30  sieve. 

Pats  for  Tests. — Round  pats  of  neat  cement,  about  three  ( 
inches  in  diameter,  one-half  an  inch  thick  at  the  center  ai 
tapering  to  a  feather  edge,  mixed  in  the  same  manner  as  the  ne 
cement  briquettes  and  placed  on  a  glass  plate,  shall  not  show  ai 
signs  of  warping  or  cracking  after  twenty-eight  (28)  days  : 
either  air  or  water. 

Cement  that  Swells  to  be  Rejected. — Any  cement  which  sho^ 
signs  of  swelling,  after  being  mixed,  will  be  rejected. 

Fineness  of  Portland  Cement. — Portland  cement  shall  1 
ground  to  such  a  degree  of  fineness  that  not  less  than  98  per  ceD 
by  weight  shall  pass  a  No.  50  sieve,  and  not  less  than  90  per  ceD 
by  weight  pass  a  No.  100  sieve. 

Tensile  Strength  of  Portland  Cement — Neat. — The  ultima 
tensile  strength  of  briquettes,  one  square  inch  in  cross  sectio] 
made  of  neat  Portland  cement,  shall  be  as  follows : 

One  day  in  air  and  six  days  in  water,  375  pounds. 

One  day  in  air  and  27  days  in  water,  510  pounds. 

Tensile  Strength  of  Portland  Cement — 3  to  1. — The  ultima 
tensile  strength  of  briquettes  one  square  inch  in  cross  section,  mac 
of  one  part  by  weight  of  Portland  cement  and  three  parts  of  san 
shall  be  as  follows : 

One  day  in  air  and  6  days  in  water,  120  poun^ds. 

One  day  in  air  and  27  days  in  water,  190  pounds. 

Fineness  of  Natural  Cement. — Natural  cement  shall  be  groui 
to  such  degree  of  fineness  that  not  less  than  88  per  cent,  by  weig; 
will  pass  a  No.  50  sieve,  and  not  less  than  77  per  cent,  by  weig. 
pass  a  No.  100  sieve. 

Tensile  Strength  of  Natural  Cement — Neat. — The  ultimate  te: 
sile  strength  of  briquettes  one  square  inch  in  cross  section,  made 
neat  natural  cement,  shall  be  as  follows : 

One  hour  in  air  and  23  hours  in  water,  70  pounds. 

One  day  in  air  and  6  days  in  water,  110  pounds. 

One  day  in  air  and  27  days  in  water,  180  pounds. 

Tensile  Strength  of  Natural  Cement — 2  to  1. — The  ultimate  te 
sile  strength  of  briquettes,  one  square  inch  in  cross  section,  ina< 
of  one  part,  by  weight,  of  natural  cement  and  two  parts  of  saB 
shall  be  as  follows : 

One  day  in  air  and  6  days  in  water,  50  pounds. 

One  day  in  air  and  27  days  in  water,  80  pounds. 

Additional  Tests. — Tn  addition  to  the  tests  above  specified, « 
cement  used  on  city  work  shall  be  subject  to  such  other  tests  asw: 
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leceseary  to  determine  whether  the  cement  possesses  the  proper 
lities  for  the  particular  work  for  which  it  is  designated. 
Ihould  there  be  discovered  at  any   time,  any   characteristics  in 

cement  heing  used  ou  any  city  work  tliat  are  objectionable  in 

or  any  similar  work,  the  further  uiie  of  cement  of  this  same 
md  on  all  work  of  the  same  uiaas  will  be  prohibited,  regardless  of 

fact  that  it  lias  successfully  withstood   the   tests  hereinbefore 

nfied. 

The  city  of  Detroit  does  not  require  so  much  in  variety  of  test 
dmay  secure  cement  under  its  specihcatious  which,  while  passing 
e  testa  required,  ia  deficient  in  a  marked  degree  in  other  respectt 

BOAHD  OF  PUBLIC   WORKS,  DETROIT,  MICII, 

Cement  to  be  put  up  in  clotli  or  paper  sacks,  original  packages, 
h  sack  to  be  branded  with  the  name  of  the  manufacturer  or 
niifacturers,  and  to  contain  £)5  pounds  net  of  Portland  cement, 
133^  pounds  net  of  natural  cement,  and  to  be  delivered  in  such 
iities  and  at  such  times  as  the  Board  of  Public  Works  may 
it,  unloaded  in  a  warehouse  which  shall  be  located  on  the  rail- 
3,  between  liith  and  Riopelle  streets,  south  of  Michigan  avenue, 
Sratiot  avenue,  in  the  city  of  Detroit,  and  do  extra  charge  shall 
made  for  storage  or  delivery, 

L  man  satisfactory  to  the  Board  of  Public  Works  shall  be  fur- 
led by  the  contractor  to  assist  in  loading. 
Tie  sacks  to  be  the  property  of  the  city  of  Detroit,  and  each  bid- 
shall  state  in  connection  with  his  bid,  the  price  per  cloth  sack  he 

y  for  each  empty  sack  delivered  at  the  warehouse  aforesaid. 
Ihe  Board  of  Public  Works  reserves  the  right  to  reject  any 
lent  considered  by  said  Board  not  equal  in  quality  to  the  stand- 
above  mentioned. 

'ortland  Oement  shall  he  of  American  manufacture,  and  shall 
id  a  test  of  130  pounds  per  square  inch  tensile  strain,  whea  made 
<  briquettes  and  exposed  in  air  until  final  set  and  the  balance  of 
jouis  inunersed  in  water.  One  day  in  air  and  6  days  in  water 
II  show  a  tensile  strength  of  380  pounds ;  1  day  in  air  and  37.  in 
a  shall  show  a  tensile  strength  of  530  pounds,  and  when  mixed 
90portion  by  weight  of  oue  of  cement  to  two  of  sand,  in  7  days 
ml  stand  a  tensile  strain  of  146  pounds,  and  in  S3  days  a 
in  of  216  pounds. 

Q  fineness,  95  per  cent,  shall  pass  through  a  No.  50  sieve. 
'ttural  Cement  shall  be  of  American  manufacture,  and  shall 
id  ei  test  of  sixty  (GO)  pounds  per  square  inch  tensile  strain 
It  made  into  briquettes,  exposed  1  hour  in  air  and  immersed  for 
Irt-ttiree  (23)  hours  in  water;  and  when  mixed  in  proportions 
"^ht  of  1  of  cement  to  2  of  sand,  and  exposed  1  day  in  air  and 
,8  in  water,  it  shall  stand  a  tensile  strain  of  at  least  fifty  (50) 
nds  ptT  square  inch :  and  in  fineness  not  less  than  90  per  cent. 


^     -. i 
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must  pass  throngh  a  dere  of  twenty-five  hundred  (S500)  meBhes  b 
the  square  inch. 

The  following  cement  speeififalions  for  1901,  from  a  city  of  W,3 
000  inhabitants  are  presented  as  an  unsatisfactory  set,  which  will  ' 
permit  the  use  of  poor  cement  of  both  hinds  unless  arbitrary  rejec- 
tions are  made  outside  the  letter  of  the  specifications. 

INSUFFICIENT  SPECIFICATIONB. 

Cement  sliall  be  of  the  best  quality  of  Louis>-ilIe  cement  or  oE 
cement  equal  in  all  respects  thereto,  fine  ground,  quick  setting, 
capable  when  made  into  testing  blocks  of  withstanding  a  tension  of 
60  pounds  per  square  inch  of  section,  when  mixed  pure  and  exposeJ 
in  air  1  hour  and  23  hours  in  water. 

Cement  shall  be  kept  under  cover  until  used  and  gumples  given 
iu  such  manner  as  may  he  directed.  Any  cement  exposed  to  water 
after  testing  will  not  be  used.  All  cement  not  accepted  must  be  im- 
mediately removed  from  the  works. 

The  contractor  must  furnish  the  cement  in  strong,  perfect  paper 
sacks  to  any  part  of  the  works  and  in  such  quantities  as  the  Com- 
ntissioner  of  Public  Works  may   direct  and  only  upon  the  written 
order  of  said  Commissioner.    Bids  to  specify  the  price  pur  hundred  J 
pounds  at  which  the  cement  is  to  be  furnished-    To  he  weighed  on  1 
the  public  scales.  I 

The  cement  used  for  the  curbing  and  tiling  shall  be  of  the  best  1 
quality  of  American  or  imported  Portland  cement,  capable  of  with-  J 
standing  a  tensile  strength  of  500  pounds  to  the  square  inch  when  I 
mixed  neat  and  allowed  to  stand  1  day  in  air  and  6  days  in  watMi  J 

For  sewer  work  the  following  are  given  as  examples  of  praetifl^H 

DEPABTMENT  OF  SEWEBS^  READING,  PA.  H 

Composition. — Magnesia  not  over  2^  per  cent. ;  sulphuric  acidn^^ 
over  3  per  cent.  ^| 

Fineness. — Ninety-five  per  cent,  through  a  No.  100  sieve;  80  ^^k 
cent,  through  a  No.  200  sieve.  fl 

Checking  and  Cracking. — Two  cakes  of  neat  cement  to  MB 
moulded  on  glass.  One  to  he  immersed  in  cold  water,  after  haviiiM 
^et  hard,  and  examined  from  day  to  day  for  surface  checking  anM 
warping,  the  other  having  beeu  set  hard  to  be  immersed  in  watCT 
at  212  degrees  F.,  and  allowed  to  remain  in  water  of  that  tempei*! 
tare  for  24  to  36  hours.  Examination  of  the  pat  at  the  end  of  thiH 
time  for  constancy  of  volume  and  checking.  Should  the  pats  \tM 
come  contorted  or  show  signs  of  warping  or  cracking  the  cemdH 
will  he  rejected.  ^M 

Tensile  Strength.^-Nent.  34  hours,  200  pounds ;  7  days,  SH 
^H^da;  28  days,  650  pounds;  mortar,  3  to  1,  7  days,  150  poun^l 
^^^Bys,  250  pounds.  ^M 
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Natural' Hydraulic  Cement.- — All  cenieut  shall  be  what  is  com- 
Iiionlj  known  as  American  natural  hydraulic  cement,  of  quality 
equal  to  the  best  obtainable  in  the  murket.  It  will  be  subject  to 
rigid  inspection  and  must  be  able  to  stand  the  following  teats: 
IVo  cakes  3  inches  in  diameter  and  ^  inch  thick  with  thin  edges, 
"will  be  made.  One  of  these  cakes  ns  suon  as  set  will  be  placed  in 
■water  and  examined  from  day  to  day.  If  the  cake  exhibits  checks, 
racks  or  contortions,  the  cement  will  be  rejected.  The  other  cake 
jfcscribed  will  be  ufed  for  setting  and  color  t<!sts.  The  time  will  be 
loted  when  the  cake  has  become  hard  enough  to  sustain  a  wire  1-12 
neh  in  diameter  loaded  with  1-4  poimd,  Wlien  the  wire  is  sustained 
'le  cement  has  begun  to  set  and  this  time  shall  not  be  less  than  30 
ninutes.  When  the  cake  will  sustain  a  wire  1-24  inch  in  diameter 
oaded  with  1  pound,  the  test  is  complete,  and  this  time  must  not 
« less  than  1  hour  nor  more  than  3  hours.  The  cake  used  for  set- 
ing  teat  will  be  presen'ed  and  when  examined  from  day  to  day  must 
He  of  uniform  color,  exhibiting  no  blotches  or  discolo rations.  The 
sement  must  be  eveniy  ground  and  when  tested  with  the  following 
ibindard  sieves  must  pass  at  least  the  following  percentages: 
So.  SO  sieve,  100  per  cent.;  No.  50  sieve,  90  per  cent;  No.  H 
"0  per  cent.  AH  cement  for  test  briquettes,  whether  to  be 
nsed  neat  or  with  sand,  will  be  mixed  with  barely  sufficient  water 
to  make  a  stiff  dough  or  mortar.  The  sand  for  cement  tests  vriU 
e  of  Buch  fineness  that  all  will  pass  a  sieve  of  20  meshes  per  lineal 
aeh,  and  none  of  it  pass  a  sieve  of  30  meshes  per  lineal  inch.  It 
rill  be  the  best  quahty  obtainable  of  washed  river  sand.  The  re- 
"ired  tensile  strength  per  square  inch  shall  be  as  follows :  Neat  ce- 
fnt,  1  day,  till  set  in  air,  remainder  of  time  in  water,  60  pounds ;  1 
Jy  in  air,  6  days  in  water,  100  pounds;  cement  1  part  and  sand  2 
irts,  1  day  in  air,  6  days  in  water,  65  pounds. 
A  few  samples  of  specifications  for  cement  for  foundations  are 
;  first  tor  foundation  of  standpipe, 

WATEE  WOliKB  DEPARTMENT,  ST.  LOUIS,  MO. 

All  cement  for  the  work  herein  specified  shall  be  of  the  best  qual- 
f  of  American  Portland.  Cement  without  the  manufacturer's 
Bud  will  be  rejected  without  test.  All  cement  furnished  will  be 
bject  to  inspection  and  rigorous  testa  of  such  character  as  the 
iter  Commissioner  shall  determine,  and  any  cement  which  in  the 
aoion  of  the  Water  Commissioner  is  unsuitable  for  the  work  here- 
spectEed,  will  be  rejected. 

If  a  sample  of  the  cement  shows  by  chemical  analysis  more  than 
per  cent,  of  magnesia  (Mg  0)  or  more  than  1^  per  cent,  anhyd- 
ma  sulphuric  acid  (SO  )  the  shipment  will  be  rejected. 


____     ivfStK  m 

4.  Jtf^Jl4(  jl'lU^    7-- 


fc«(y  to  «ta»«»  •  ^t.  » 

<W  mtotanf4ed  (<■■' .. 

Awffpttd  *«w»i  K~j  I-. .-  ._  ,,^-.~-  -.  -^..  i..-^  — 1  Jfi 
hH  ivutfoA  or  <><  ui>}ffwf>u  qutuitjf  wiii  tK  lejeaoO.  .Ul  i 
mamti  iwtll  be  it  oow  Knoved  from  the  woik. 

rttiLABKLtuix  ABcanscts 

Vonn.AUti  ('kmknt. — Chtmical  Compontion. — The  cenao 
■how  liHw  than  3  p<T  cuai.  of  tDlphnric  acid  &nd  lesE  than  % 
writ,  'rf  mAnni^'tn, 

ifineneii' — Ninety  per  cent.  §hall  pus  a  No.  70  siere;  85  la 
pflr  n«nl,  iilmll  puM  a  No.  100  sieve;  68  to  70  per  cent,  shall  jr-^ 
No,  XO"  i>'m<(. 

(Ikachvnp,  (Iranking  and  Color. — Three  cakes  of  neat  cement 
III  III)  iiiouliIuH  un  gluiiH  ^  or  3  inches  in  diameter  and  about  ^  i 
Uiluk  lit  tlifi  cnntfir,  the  edges  Imiiig  very  thin.  These  cakes  ar 
1)11  Ttuiilo  from  II  mixture  ot  the  cpnient  and  water  to  the  conactB 
of  II  NiilT  iiliiiUc  iiiortflr,  C'ukit  No.  1  is  lo  be  left  in  the  air  t 
(U'l.iiriiiiiKilion  (if  I'olor.  Tlie  color  must  be  imifonn  throughout, 
H  liliimli  or  xrnc'iiinh  ^niy  for  Portland,  and  the  cake  must  be  I 
fniin  .vi'lliiw  IjhitdifiH.  'j'lio  cuke  must  show  no  signs  of  crackin, 
(llihir'iioii  iifkir  hciiiK  kept  indcflnitely.  Cake  No.  2  is  to  be  pt 
tiolii  wiiliir  m  fiiiin  iih  wt  utilT  otiough  for  the  purpose,  and  to  reii 
Ihoi'd  If  or  ;t  (hiyK.  when  it  will  be  put  in  water  at  300  degrees  F., 
knpt  tliuro  for  S-l  or  IS  hours.  At  the  end  of  this  time  the  i 
Nhoiihl  hIiow  no  wigiiB  of  t-rackitig.  swelling,  blowing  or  diBtorl 
bC'*'"'  '*'"■  •'  wli''"  I""''-!  enough  is  to  be  pluced  in  water  and  e 
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ined  from  day  to  day  to  ascertain  if  it  becomes  contorted,  or  if 
cracks  show  themselves  at  the  edge. 

Tensile  Strength. — Neat  cement,  7  days,  400  to  500  pounds;  28 
days,  600  pounds;  mortar,  3  to  1,  7  days,  150  pounds;  28  days  260 

pounds. 


THE  USES  OF  CEMENT 


The  eKpansioD  of  the  field  occupied  by  cement  construction  if 
great  and  so  rapid  that  such  a  chapter  as  this  requires  frequent 
revision  to  keep  it  up  to  date.  Many  of  the  usee  to  which  ceme 
is  put  are  considered  in  detail, in  the  following  chapter  on  Sp« 
fications  for  the  Use  of  Cement.  Some  others  may  be  mentio: 
here  as  well  as  some  methods  of  modifying  the  quality,  charaeb 
isticB  and  appearance  of  cement  for  various  reasons. 

The  first  and  most  important  use  of  cement  is  in  making  i 
tar,  for  brick  and  stone  masonry  and  concrete.  There  are  so  n 
variations  in  materials  and  proportions  that  the  chapters  on  Sped 
cations  can  give  but  a  part  of  them,  those  in  most  eommoi 
those  chapters  contain,  perhaps,  sufficient  detail 
proper  places  to  use  the  various  mixtureB.  Some  consideration  i 
the  cost  of  mortars  of  various  proportions  and  of  concrete  may 
of  value,  not  as  giving  exact  figures  for  such  coat,  but  as  giving  ti 
principle  upon  which  an  investigation  may  he  made  in  any  particu' 
lar  case.  The  following  is  from  a  consideration  of  some  experiment 
in  this  line  by  L.  C.  Sabin,  U.  S.  Assistant  Engineer,  in  Mtaiicipe 
Engineering  Magazine: 

INOBBDIBNTS   OP   A   OUBIO   YARD  OF    CEMENT   MORTAR   AND   OF  COH 
OBBXE  AND  THE  COST, 

1.  The  character  of  the  ingredients  used  in  making  cement  mti 
tar  varies  so  much  that  it  is  difficult  to  accurately  determine  t' 
cost  of  a  proposed  mortar  except  by  experimenting  with  the  id 
terials  that  are  to  be  employed.  The  weights  per  cubic  foot  of  bo 
cement  and  sand  vary  greatly  according  to  the  conditions  of  p 
ing,  the  moisture,  etc.  The  percentage  of  voids  in  the  sand  is  o 
of  the  most  important  variations  affecting  the  amount  of  motb 
made  with  certain  materials  mixed  in  given  proportions.  The  CB 
sistency  of  the  mortar  also  has  a  marked  effect,  and  different  ( 
ments  show  a  considerable  variation  in  the  volume  of  mortar  t 
a  given  weight  will  yield.  In  any  general  treatment  of  the  q 
tion,  then,  we  may  expect  only  approximate  results,  and  the  dis 
Mon  here  given  must  be  considered  in  this  light. 

B  experiments,  from  which  tables  1  and  2  were  derivi 
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Ikre  made  with  a  natural  sand  weighing  100  pounds  to  the  cubic 
wot,  dry,  and  having  about  three-eighths  of  the  bulk  voids.  The 
grains  varied  in  size  from  0.01  inch  to  0.1  inch  in  diameter,  with  a 
few  grains  outside  of  these  limits.  The  consistency  of  the  mortar 
was  such  that  when  struck  with  the  shovel  blade  the  moisture 
would  glisten  on  the  smooth  surface  thus  fornjed.  In  the  experi- 
ments the  proportions  were  determined  bv  weight,  and  the  results 
for  proportions  by  volume  were  deduced  froni  them.  The  reeults 
for  neat,  natural  cement  mortar  and  for  the  natural  cement  mor- 
tars containing  more  than  four  parts  sand  by  weight  were  derived 
by  analogy. 

EXPLANATION  OF  TABLES. 

3.  The  first  section  of  table  1  gives  the  amount  of  materials  re- 
quired for  Portland  cement  mortar  when  the  proportions  are  stated 
by  weight;  the  second  and  third  sections  refer  to  proportions  by  vol- 
imie  of  loose  sand  to  packed  cement  when  the  size  of  the  cement 
barrel  is  assumed  at  3.65  cubic  feet  and  3.33  cubic  feet  respectively. 
Tbe  fourth  section  gives  the  materials  required  when  the  propor- 
tions are  given  in  terms  of  volume  of  loose  sand  to  loose  cement. 
Likewise,  the  first  section  of  table  3  for  natural  cement  referB  to 
proportions  by  weight;  the  second,  third  and  fourth  sections,  to 
proportions  by  volume  of  loose  sand  to  packed  cement  when  the  ce- 
ment weighs  2G5  pounds,  380  pounds  and  300  pounds  net  per  bar- 
rel respectively ;  while  the  fifth  section  refers  to  proportions  of  loose 
sand  to  loose  cement. 

The  method  of  stating  proportions  by  weight  is  the  most  accurate, 
bnt  when  the  sand  doea  not  approximate  the  weight  of  100  pounds 
per  cubic  foot  when  shoveled  dry  into  a  measure,  the  sections  of 
(he  tables  referring  to  weight  proportions  may  require  a  correction, 
and  it  may  be  simpler  to  use  the  sections  giving  proportions  by  vol- 
ume of  loose  sand  to  packed  cement.  The  method  of  stating  pro- 
portions by  volume  of  loose  sand  to  loose  cement  is  to  be  depre- 
cated, but  since  it  is  occasionally  used  provision  ia  made  for  it  in  the 
tables. 

In  using  those  portions  of  the  tables  where  the  proportions  are 
stated  by  volume  it  should  be  homo  in  mind  that  if  the  sand  is 
damp  when  used  it  will  weigh  less  per  cubic  foot ;  hence  more,  by 
measure,  will  be  required  to  make  a  cubic  yard  of  mortar, 

COST    OF    MOBTAJI. 

4.  With  the  data  given  in  tables  1  and  3  and  a  knowledge  of 
unit  prices  of  the  materials  used  in  the  mortar,  one  may  esti- 
mate the  cost  of  the  materials  in  a  given  quantity  of  mortar.  The 
cost  of  mixing  will,  of  course,  depend  upon  the  cost  of  labor,  the 
method  employed,  etc.,  and  may  vary  from  fifty  cents  to  a  dollar 

(and  fifty  cents  per  cubic  yard.  If  we  assume  for  illustration  that 
natural  cement  can  be  delivered  on  the  mixing  platform  for  $1.10 
per  barrel  of  280  pounds  net,  that  sand  costs  60  cents  per  cubic 
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I  jsrd  and  the  mixing  costs  $1.00  per  yard  of  mortar,  then  we  have 
I  for  the  cost  of  a  mortar  composed  of  one  part  cement  to  two  parts 
1(1  bj  weight: 


3.46  bblH.  cement  at  $1.10. . . , 

.72  cu.  yd.  dry  aiiad  at  .60. . 

'xiogpereu.yd.... 


Total  coat  of  one  cu.  yd.  of  mortar 85  23 

For  approximate  results  diagrams  1  and  3  give  the  cost  of 

I  the  materials  used  in  a  cubic  yard  of  mortar  for  different  prices  of 
wment.  In  diagram  1  the  proportions  by  weight  only  are  indicated, 
Knee,  for  Portland,  the  proportions  by  volume  of  loose  sand  to 
jscked  cement  vary  so  little  from  proportions  by  weight.  In  dia- 
,pain  2  the  proportions  of  natural  cement  mortars  are  given  by 
Tolnme  of  packed  cement  (280  pounds  net  per  barrel)  and  loose 
und,  as  well  as  by  weight.  The  diagrams  are  made  upon  the  as- 
fiimptioES  that  the  sand  is  similar  to  that  used  in  the  experiments 
lecorded  in  tables  1  and  3,  and  that  the  cost  of  sand  is  fifty  cents 
per  cubic  yard. 

Example. 

fi.  To  indicate  the  use  of  these  diagrams  let  us  determine  the 
[Dtt  per  cubic  yard  of  mortar  containing  two  parts  sand  to  one  of 
IBtural  cement  by  weight  when  cement  costs  $1.30  per  barrel  of  300 
Bunds  net,  and  sand  is  thirty  cents  per  cubic  yard.  One  dol- 
■t  and  thirty  cents  per  barrel  of  30  pounds  is  equiva- 
knt  to  0.43  cent  per  pound,  and  entering  diagram  2 
*ife  this  quantity,  we  follow  the  corresponding  abciasa  till 
«B  reach  the  line  marked  1  to  3  by  weight;  we  find  this  to  be  the 
wdmate  four  dollars  and  fifty  cents  per  cubic  yard.  But  in  the 
liigram  the  sand  is  assumed  to  cost  fifty  cents  per  cubic  yard  in- 
lead  of  thirty  rents  as  in  the  example,  and  as  .73  cubic  yard  sand  is 
Bed  (see  table),  we  must  subtract  .72  of  twenty  cents,  or  fourteen 
m^.  from  this  result,  making  the  materials  for  the  mortar  cost 
"■"<'-  lii  r  cubic  yard  of  mortar.  If  the  proportions  were  by  vol- 
mked  cement  and  loose  sand  the  cost  of  the  materials  per 
i]  nf  mortar  would  be  $3.75  less  twenty  times  .78,  or  $3.59. 
];  -  understood  that  the  cost  of  the  materials  alone  ia  given  by 
^diagrams;  the  cost  of  mixirg  the  materials  must, be  added  to 
Bin  the  total  cost. 

t(.  The  rules  given  for  determining  the  proportioiss  of  ingre- 
|te  to  use  in  concrete  are  not  all  to  be  commended,  and  while 
:article  ia  concerned  chiefly  with  the  quantities  of  materials  re- 
ed when  the  proportions  have  been  decided  upon,  we  may  sug- 
liriefly  the  principle  which  should  underlie  the  determination  of 
proportions. 

Concrete  is  simply  a  class  of  masonry  in  which  the  stones  are 
'  irregular  shape.  The  strength  of  the  concrete  is  largpl^j 
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dependent  upon  the  strength  of  tbemortar;  in  factjthis  dependena 
will  be  much  closer  than  in  other  classes  of  masonry,  since  it  n 
be  stated,  as  a  general  rule,  that  the  larger  and  more  carefully  i 
arc  the  stone,  the  lees  will  the  strength  of  the  masonry  depend 
the  strength  of  the  mortar.    In  dteiding,  then,  upon  the  proportia 
of  ingredients  to  nse  in  a  given  case,  the  quality  of  the  mort 
should  first  be  considered.     If  the  concrete  is  to  be  subjected  to 
moderate  compressive  stress,  the  mortar  may  be  comparatively  poor 
in  cement ;  but  if  great  transverse  strength  is  required,  the  morta 
must  be  of  sufficient  richness;  while,  if  the  concrete  is  to  be  imf 
Tious,  the  mortar  must  possess  this  quality  as  well. 

9.  In  making  concrete  the  general  rule  should  be  that  enoC 
mortar  be  used  to  just  fill  the  voids  in  the  stone.  If  either  lees 
more  mortar  than  this  amount  he  employed  the  concrete  wil] 
general  be  weakened  thereby.  This  last  statement  is  subject  to 
vxeeption :  If  the  mortar  becomes  stronger  than  the  stone  then 
excess  of  mortar  does  not  weaken  the  concrete ;  this  ease,  howei 
should  never  be  permitted  to  occur,  the  aggregate  need  should  li 
a  strength  at  least  equal  to  that  required  of  the  concrete.  It  i 
simple  matter  then  to  determine  the  required  amount  of  mortar 
a  given  volume  of  broken  stone  or  aggregate,  and  the  amount 
cement  and  .=and  for  a  given  volume  of  mortar  has  already  been  « 
sidered. 

10.  The  bulk  or  volume  of  a  given  mass  of  broken  stone  is 
so  variable  a  quantity  as  the  volume  of  sand.  The  volume  of 
aggregate  Will  vary  considerably  with  the  degree  of  packing, 
the  packing  is  influenced  appreciably  by  the  amount  of  mo 
ure  present.  The  percentage  of  voids  in  the  aggregate  may  be 
termined  as  follows:  Obtain  the  weight  per  cubic  foot  of 
broken  stone  in  the  condition  In  which  the  percentage  of  voidi 
sought.  Also  obtain  the  specific  gravity,  and  hence  the  weight 
ciibic  foot,  of  the  solid  stone.  Then  one,  iesa  the  quotient  obtai 
by  dividing  the  weight  per  cubic  foot  of  the  broken  atone  by 
weight  per  cubic  foot  of  the  solid  stone  will  be  the  proportion 
voids  in  the  former.  Another  method  is  to  fill  a  vessel  of  km 
capacity  with  the  aggregate  to  be  used,  and  to  pour  in  a  meaBd 
quantity  of  water  until  the  vessel  is  entirely  filled.  The  volnmi 
water  used  indicates  the  necessary  quantity  of  mortar.  In  using 
method  the  stone  should  be  moistened  before  placing  in  the  Ti 
to  avoid  an  error  from  the  absorption  of  the  water  used  to  raeasm 
the  voids. 

11.  As  to  the  degree  of  jarring  or  packing  to  which  the 
should  he  subjected  in  filling,  if  the  stone  is  put  in  loose,  and  it. 
proposed  to  ram  the  concrete  in  place,  the  amount  of  mortar  in3 
cated  will  be  aomewhat  more  than  the  required  quantity;  if  Q 
concrete  is  to  be  deposited  without  ramming  (as  in  submarine  co 
struction),  tlie  amount  of  mortar  indicated  will  not  he  too  grei 
f^'-  "  •  otiieT  hand,  if  the  aggregate  is  shaken  down  in  the  vessel 
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Brefneal,  the  voids  (Stained  will  tie  less  lliaii  tl 
which  should  be  used,  because  it  is  not  possibl 
distribution  of  mortar  in  a  mass  of  concrete,  si 
■will  occupy  only  the  eainc  space  as  did  the  hrol 
'Oughly  shaken.  And  again,  for  perfect  cone 
should  be  separated  one  from  another  by  a  thJl 
hence  the  volume  of  the  concrete  will  be  gre^ 
of  the  aggregate  measured  in  coni])aet  eoiulitioi 
deficiency  of  mortar  is  usually  more  detrimenta 
',  therefore,  safer  to  measure  the  voids  in 
fllightly  jarred  and  make  the  amount  of  iriorti 
voids  80  obtained. 

We  may  say,  then,  that  the  rational  met] 
concrete  is  to  let  the  duty  required  of  the  coii 
i£  the  mortar,  and  let  the  quantity  be  aufheiea 
he  aggregate.  Knowing  the  percentage  of  voil 
snd  consequently  the  percentage  of  mortar  whi 
in  a  cubic  yard  of  the  finished  concrete,  we  i 
proiimai^  cost  per  cubic  yard  of  the  latter  foi 
loortar  and  given  unit  prices. 

Thus,  suppose  we  have  atone  in  which  the  voii 
mortar  will  amount  to  40  per  cent,  of  the  finish 
wish  to  have  the  mortar  composed  of  two  par) 
natural  cement,  by  weight,  unit  prices  being  as : 

Cement,  tl.30  per  bbl.  of  300  pounds 
Saod,  .30  per  cubic  yard. 

Stone,        1.S5  per  cubic  yard. 


As  in  paragraph  6  we  find  the  i 
uf   mortar    to    cost    $4.36.     Since    40    per       a 
erete  is  to  be  mortar,  the  mortar  in  one  cubi   _( 
win  cost  40  per  cent,  of  I4.3G,  or  $1.75,  and  oi   ? 
$1.26  will  make  the  total  cost  of  the  materials 
a"  cubic  yard. 

13.  Diagram  No.  3  may  be  used  to  get  the  a 
6  concrete  after  having  obtained  the  cost  o{ 
either  diagram  1  or  2.  Thus,  if  we  enter  diagi 
mortar  $4.36,  and  follow  the  abscissa  to  the  diagu 
per  cent.,  we  find  this  to  be  on  the  ordinate  $3. 
ingredients  in  a  cubic  yard  of  the  concrete  when 
per  cubic  yard.  Hence,  $2.75+$0.25=«3,  thoi 
of  the  materials  in  a  cubic  yard  of  the  finished  o 
The  qualification  "approximate"  is  used  advisedlj 
.known  that  eince  the  amount  of  concrete  made  ( 
'ties  of  ingredients  is  .subject  to  slight  variatioi 
fianeee,  accurate  eBtimates  of  copt  are  not  possible 


on'it-isfp  —dollars  per  cu,yd.,'wKen.  atone  coats  1** 


THE  USES  OF  CEMENT.  71 

14.  The  usual  method,  however,  of  stating  proportions  in  con- 
crete is  to  give  the  volume  of  sand  and  stone  to  one  volume  of  ce- 
ment. Thus,. one  of  cement,  three  of  sand  and  six  of  stone,  would 
usually  mean  one  volume  of  packed  cement,  three  volumes  of  loose 
sand  and  six  volumes  of  loose  broken  stone.  When  proportions  are 
thus  arbitrarily  stated^  we  may  determine,  from  the  tables  and  dia- 
grams already  given,  the  amount  of  water  which  a  given  quantity 
of  dry  ingredients  will  make,  and  the  consequent  cost  of  the  mortar 
per  cubic  yard.  Then  a  knowledge  of  the  voids  in  the  broken  stone 
will  permit  df  a  close  estimate  of  the  amount  of  concrete  made, 
whence  the  cost  of  the  latter. 

For  example,  suppose  it  is  desired  to  determine  the  cost  of  ma- 
terials in  a  cubic  yard  of  natural  cement  concrete  under  the  f oUow- 
ing  conditions : 

One  bbi.  cement  containing  280  pounds  net  at  $1  per  bbi. 

Three  bbls.  sand  weighing  100  pounds  per  cu.  ft.  at  $0.75  per  cu.  yd. 

Six  bbls.  ioo^  broken  stone  having  45  per  cent,  voids  at  $1.25  per  cu,  yd. 

1  bbi.  cement=i:3.75  cu.  ft.=0.139  cu.  yd.  cost $1,000 

3  bbls.  sand=11.25  cu.  ft.=.417  cu.  yd.  cost 313 

6  bbls.  stone=22.50  cu.  ft.=.833  cu.  yd.  cost 1.041 

Total  cost $2.a54 

From  table  2  we  find  that  it  requires  2.03  barrels  of  ce- 
ment to  make  one  cubic  yard  of  one  to  three  mortar;  then  one 
barrel  of  cement  would  make  0.493  cubic  yard.  As  45  per  cent,  of 
the  stone  is  voids  the  amount  of  solid  stone  in  six  barrels  of  broken 
stone  would  be  .833 X -55 ^.458  cubic  yard.  Then  the  mortar 
plus  solid  stone  would  be  .493-|-.458=.951  cubic  yard.  It  has  been 
found  by  experiment  that  the  amount  of  concrete  made  will  usually 
exceed  the  sum  of  the  mortar  and  solid  stone  by  from  two  to  five  per 
cent.,  hence  we  may  assume  in  this  case  that  .98  cubic  yard  concrete 
resulted  from  the  above  materials  and  2.354-^-.98=$2.40,  the  cost  of 
the  material  in  one  cubic  yard  of  finished  concrete.  To  ob- 
tain the  actual  cost  of  concrete  in  place,  the  cost  of  mixing  and 
deposition  must  be  added. 

The  following  table  prepared  by  Mr.  C.  E.  Fowler  shows  the 
amounts  of  each  material  required  to  make  one  cubic  yard  of  Port- 
land cement  concrete  with  various  proportions  of  cement,  sand  and 
stone.  It  is  made  by  comparison  with  actual  cases  and  gives  very 
satisfactory  results  in  practice. 
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Barrels 

Cu.  Yds 

Proportions. 

Cement. 

Sand. 

1-2-3 

1.77 

0.51 

1-2-3^ 

1.68 

0.49 

1-2-4 

1.59 

0.47 

l-2Ht^ 

1.48 

0.44 

1-2-5 

1.39 

0.42 

1-2-5^  . 

1.30 

0.40 

1-3-4 

1.30 

0.57 

1-3-4^ 

1.22 

0.54 

1-3-5 

1.16 

0.52 

l-3-5J^ 

1.09 

0.50 

1-3-6 

1.04 

0.48 

1-4-6 

1.00 

0.55 

l^-6y2 

0.96 

0.53 

1-4-7 

0.92 

0.51 

i-A-iy2 

0.88 

0.49 

1-4-8 

0.83 

0.47 

Stone 
0.4  voids. 

Stone 
0.5  voids. 

0.87 

1.05 

0.91 

1.10 

0.95 

1.15 

1.00 

1.20 

1.08 


1.26 
1.30 


0.83 

1.00 

0.89 

1.06 

0.92 

1.11 

0.97 

1.16 

1.00 

1.20 

0.91 

1.09 

0.94 

1.13 

0.97 

1.17 

1.00 

1.21 

1.03 

1.25 

The  heavy  lines  are  put  in  the  table  to  aid  in  selecting  those  n: 
tures  in  which  the  voids  of  the  stone  are  completely  filled  i 
those  which  are  but  partly  filled. 

The  following  conclusions  are  drawn  by  various  persons  in 
discussion  of  a  paper  on  the  Theory  of  Concrete,  by  George 
Eafter,  before  the  American  Society  of  Civil  Engineers.  Conci 
blocks  made  part  with  mortar  equal  to  33  per  cent,  of  the  stone  j 
part  with  40  per  cent,  were  made,  part  with  the  dryest  mixt 
possible,  part  with  enough  water  to  make  the  mixture  plastic,  J 
part  with  an  excess  of  water.  Four  brands  of  natural  cement  j 
two  brands  of  American  Portland  cement  were  used.  In  all,  '. 
blocks  of  the  concrete,  each  one  cube  foot,  were  made  and  crust 

The  blocks  rfiade  with  40  per  cent,  of  mortar  and  an  excess 
water  averaged  2,227  pounds  crushing  strength  per  square  ir 
with  plastic  mortar  2,329  pounds,  with  dry  mortar  2,532.  A  sim: 
ratio  exists  in  the  case  of  33  per  cent,  mortar.  The  40  per  c( 
concrete  averaged  4  per  cent,  stronger  than  the  33  per  cent.  T 
excess  of  strength  was  as  high  as  7  per  cent,  with  mortar  made 
one  part  cement  to  two  parts  sand,  and  there  was  no  excess  "w 
mortar  of  1  to  4. 

The  excess  in  cost  of  laying  a  cubic  yard  of  concrete  with  ' 
mortar  over  that  with  wet  mortar  is  shown  by  Herman  Conrow 
figures  from  actual  experience,  as  follows: 
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Ck>8t  of  Cost  of 

Laying  Wet  Laying  Dry 

Concrete.  Concrete. 

Cement  (1  barrel  Portland) $1.50  $1.50 

Sand ; 50  .50 

Stone 1.00  1.00 

Labor 1.13  2.12 

Totals $4.13  $5.12 

The  gang  for  wet  concrete  was  1  foreman,  9  mixers,  1  rammer, 
laying  15  en.  yds.  a  day.  For  dry  concrete,  1  foreman,  6  mixers,  4 
rammers,  laying  8  cu.  yds.  a  day.  The  foreman  received  $2  and 
the  men  $1.50  a  day. 

Comparison  of  the  relative  cost  of  hand  mixing  and  of  machine 
mixing  is  not  easy  so  far  as  the  discussion  under  consideration  is 
concerned,  the  reported  results  being  so  various  and  so  few.  The 
general  opinion  is  that  machine  mixing  may,  with  proper  machine 
and  supervision,  produce  better  mixed  and  therefore  stronger  con- 
crete than  hand  work,  especially  in  hot  weather.  The  contradictions 
of  figures  of  cost  prevent  any  conclusion  as  to  the  relative  economy 
of  the  two  methods. 

Concrete  is  more  quickly  mixed  by  machine  and  more  thoroughly, 
as  stated.  A  smaller  amount  of  cement,  say  ten  per  cent.,  can, 
therefore,  be  used  to  secure  the  same  strength  of  concrete.  The 
uniformity  of  the  concrete  makes  expansion  and  contraction  of  all 
parts  of  the  mass  the  same  under  the  same  conditions,  thus  pre- 
venting disintegration  on  this  account.  With  improved  machinery 
and  methods  the  question  of  cost  is  frequently  solved  in  favor  of 
machine  mixing,  in  a  few  cases  very  decidedly  so. 

Machines  for  mixing  concrete  may  be  roughly  divided  into  three 
classes:  those  which  are  intermittent,  each  charge  being  inserted, 
mixed  and  discharged  into  some  conveyance  ready  for  deposit  on 
the  work ;  those  in  which  the  materials  are  mixed  in  the  course  of 
falling  by  gravity  through  the  machine;  and  those  in  which  the 
materials  are  mixed  by  the  motion  of  stirring  and  of  conveying  the 
materials.  The  last  is  continuous  in  its  action,  and  the  second 
may  be.  The  first  machine  usually  consists  of  a  cubical  box  hung 
on  trunnions  at  its  opposite  corners,  or  a  cylinder  or  semi-cylinder 
vith  moving  arms  inside,  into  which  the  proper  proportions  of  ce- 
ment, sand,  gravel  or  broken  stone  and  water  are  introduced,  the 
box  then  being  turned  slowly  a  few  times  until  the  contents  are 
thoroughly  mixed. 
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The  second  or  gravity  mixer,  consists  of  a  chute  studded  wit 
steel  pins  so  placed  that  the  materials  dropping  into  it  are  we 
mixed  while  passing  through,  the  water  being  added  usually  whe 
the  other  materials  have  had  time  to  mix  thoroughly. 

The  third  is  provided  with  screw  conveyers  in  tubes,  mixing  tl 
materials  for  the  concrete  by  the  process  of  pushing  them  alonj 
The  water  is  added  toward  the  end  of  the  journey.  The  accurac 
of  the  last  two  methods  depends  upon  the  accuracy  of  the  feediu 
of  materials,  a  slight  delay  in  depositing  one  of  the  .ingredien 
giving  opportunity  for  a  shortage  in  the  concrete  for  the  tim 
and  a  delay  in  the  deposit  of  all  materials,  causing  an  excess  ( 
water  for  a  time.  Careful  attendance  is  therefore  necessary  f( 
good  results. 

Some  very  successful  portable  plants  for  performing  all  the  ope 
ations  of  mixing  for  street  work  and  for  railroad  work  have  bee 
designed,  most  of  them  originating  for  special  purposes,  but  lat< 
developing  into  machines  for  general  use.  The  names  of  manufa 
turers  of  such  machines  and  plants  will  be  found  in  the  lists  < 
cement  machinery  manufacturers  in  the  directory  section  of  th 
book. 

Some  experiments  reported,  where  clean  limestone  screeninj 
were  used  instead  of  sand  in  making  mortar,  indicate  an  increa 
in  the  strength  of  concrete. 

The  question  of  the  use  of  gravel  in  place  of  broken  stone  in  co: 
Crete  frequently  arises.  Experiments  reported  in  the  report  of  tl 
Engineer  Commissioner  of  the  District  of  Columbia  for  1897  inc 
cate  that  with  natural  cement  the  gravel  concrete  has  one-half 
three-fourths  the  strength  of  broken  stone  concrete,  and  with  Poi 
land  cement  there  is  but  little  difference,  the  experiments  beii 
somewhat  in  favor  of  broken  stone.  It  is  noticeable  that  there  is 
material  increase  in  the  relative  strength  of  gravel  concrete  wi 
age  so  that  if  the  concrete  is  not  to  receive  its  load  for  some  mont 
it  will  be  very  nearly  as  good  as  that  made  with  broken  stone. 

A  discussion  of  the  effect  of  size  of  sand  upon  the  strength 
mortar  by  Mr.  A.  S.  Cooper  leads  him  to  the  conclusion,  based  i 
experiments  by  himself  and  several  others,  tliat  coarse  sands  pi 
duce  stronger  mortar  than  fine  sands  up  to  the  size  passing  a  No.  '. 
sieve  and  refused  by  a  No.  1(5.  Sand  ])assing  a  No.  50  sieve  is  i 
practically  without  variation  in  its  effect  upon  the  strength 
mortar.    The  shape  and  condition  of  the  surfaces  of  the  grains 
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difEerent  sands  has  as  much  to  do  with  their  value  for  cement  mor- 
tar as  the  size,  rough  grains  like  crushed  trap  rock  and  granite  being 
better  than  those  with  smooth  surfaces,  and  river  sand  being 
better  than  beach  sand.  The  proportions  of  mortar  used  in  the  tests 
were  usually  one  to  one. 

The  effect  of  increase  in  amount  of  sand  in  mortar  was  showi^  by 
a  series  of  experiments  at  the  Holyoke  dam,  Massachusetts,  upon 
an  American  Portland  cement  of  the  highest  grade.  The  results 
for  tensile  strength  of  mortar  of  various  proportions  at  the  end  of 
28  days  set  in  water  were  as  follows:  , 


Lbs.  per 
Sand  to  Cement.  sq.  in. 

Neat  cement 889 

Itol 805 

2tol 589 

3tol 343 

4tol 204 


Lbs.  per 
Sand  to  Cement.  sq.  in. 

5toi. las 

6tol 121 

7  to  1 71 

8tol 53 

9  to  1 44 


The  effect  of  concrete  on  iron  was  shown  by  embedding  a  piece 
of  galvanized  iron  in  cement  for  six  months.  It  was  then  found 
that  the  galvanizing  had  all  disappeared  but  the  iron  was  clean  and 
bright. 

The  use  of  concrete  and  steel  in  combination  is  becoming  very 
popular,  and  there  are  numerous  adaptations  of  the  principle,  some 
patented  and  some  free.  The  combination  of  the  two  materials  was 
originally  justified  by  the  statement  that  the  expansion  of  Port- 
land cement  is  0.0000143  per  degree  Centigrade  increase  in  tem- 
perature, and  that  of  iron  is  0.0000145,  practically  the  same.  Ce- 
ment mortar  has  strong  adhesion  to  iron  and  protects  it  from 
oxidization. 

The  Monier  construction  was  invented  by  a  French  gardener  in 
1876  to  strengthen  his  flower  pots,  benches  and  fountains.  It  con- 
sists in  the  use  of  a  netting  of  wire  or  of  sets  of  steel  rods  at  right 
angles  to  each  other  to  carry  tension  or  compression  and  aid  the 
cement  concrete  or  mortar  in  doing  its  duty  and  retaining  its  shape. 
It  has  been  applied  to  the  construction  of  tanks  or  reservoirs  for  the 
storage  of  water,  wine,  oil,  pulp,  grain,  cement,  etc.,  in  bridges  in 
place  of  buckle  plates  and  to  protect  steel  from  corrosion,  in  arches, 
in  the  floors  and  partitions  of  buildings,  in  culverts  and  flumes,  in 
fortifications,  etc.  Bordenave  modifies  it  by  using  small  sized  chan- 
nels, angles,  I-  or  T-beams  instead  of  rods,  giving  greater  rigidity 
during  construction.    The  Hyatt  system  uses  vertical  flat  parallel 
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bars  with  horizontal  rods  passing  through  holes  in  the  bars,  Baa4 
some  uses  square  rods  which  are  twisted  about  the  longitudin 
axes,  to  give  more  thorough  bond  of  the  slee!  and  concrete  and  tfl| 
increase  the  stiffness  of  the  rods.  The  Metan  system  uses  curved  J 
beams,  rolled  or  built  I-bt-anis  usually,  following  the  lines  of  the  I 
arches  in  which  it  is  principally  used.  Cottancin,  Hennebique  and  1 
Bonna  use  special  forms  of  wire,  rod  or  shaped  iron  in  floors,  parti- J 
tions,  sewers,  etc.  Thaclier  uses  steel  bars  in  pairs,  embedded  i 
the  concrete,  with  numerous  rivets,  lugs  or  similar  projections 
reinforce  the  adhesion  of  the  steel  and  concrete.  There  is  no  eo 
nection  between  the  bars  of  a  pair  other  than  the  concrete.  The  b 
act  as  the  flanges  of  a  beam,  which  takes  the  form  designated  i 
the  arch  of  which  it  forms  a  part. 

These  constructions  are  sometimes  used  in  place  of  steel  for  ti 
cylindrical  piers  for  bridges  so  often  used  where  good  foundation 
far  below  the  surface,  the  interior  being  filled  with  concrete  i 
similar  manner  in  both  cases. 

Expanded  metal  is  another  form  of  steel  reinforcement  of  eoi 
Crete  which  is  used  for  facing  of  walls,  partitions  and  i 
recent  successful  test  of  a  section  of  water  conduit  built  of  concre' 
and  expanded  metal  indicates  its  value  for  this  class  of  work.    Pire 
proof  vaults  are  also  constructed  of  combined  steel  and  concrete. 

Concrete,  without  any  roinfortement,  ttas  used  as  long  ago  i 
1860  in  Germany  for  a  factory  chinine\  about  160  feet  high. 

The  street  railway  company  in  Miimeapidii.,  Minn,,  made  a 
use  of  concrete  in  reconstructing  some  of  its  lines  and  making  Art 
rails  continuous  hy  welding  the  joints.  A  longitudinal  beam  of  ooB' 
Crete  was  constructed,  to  which  the  rails  were  spiked  before  the  0 
inent  was  set,  thus  making  a  continuous  support  for  the  rails,  and 
tight  fastening  for  them.  Concrete  is  frequently  used  as  a  founda 
tdon  for  the  wooden  ties  of  street  railroads,  hut  in  this  case  the  t' 
are  displaced  entirely.  The  usual  concrete  foundation  for  on  ) 
phalt  street  was  laid  over  the  street,  and  the  pavement  comple^ 
by  laying  the  asphalt. 

Development  of  the  use  of  cement  in  sidewalks  haa  been  i 
rapid,  and  himdreda  of  miles  of  new  walks  are  constructed  e 
year.  As  a  single  example,  the  City  of  Indianapolis  liaa  83  m 
of  improved  streets,  125.08  miles  of  cement  walks,  practically 
constructed  within  the  last  twelve  years,  7.34  miles 
^  conBtmcted  in  1900. 


The  City  of  Bellefontaine,  Ohio,  hae  constructed  several  blocks 
of  cement  concrete  street  pavement,  which,  after  a  number  of  years' 
iiae,  is  in  good  condition.  The  objection  made  to  it  is  that  it  is  un- 
usually slippery,  but  it  would  seem  possible  to  obviate  tliis  by  a  dif- 
ferent form  of  surface.  If  this  objection  is  removed  a  large  new 
ieli  for  the  use  of  cement  will  open. 

The  use  of  cement  for  concrete  floors  in  stables,  cattle  and  hog 
pen?,  breweries  and  factories, where  a  smooth,  durable, easily  cleaned 
surface  Ib  required,  has  developed  equally  with  its  use  for  sidewalks. 
It  makes  an  ideal  floor  for  almost  all  such  purposes,  is  easily  re- 
pau^d  when  cut  into  for  any  purpose,  and  is  practically  inde- 
rtmetible  when  properly  constructed,  except  for  wear  of  trafSc, 
Sgeeial  care  must  be  taken  to  allow  for  expansion  and  contraction 
.Vhen  there  are  great  variations  in  temperature,  and  special  con- 
buction  to  insure  water-tight  joints  is  necessary  in  such, cases. 
Street  eroBsinga  of  cement  concrete  are  made  in  some  smaller 
«  whose  streets  are  not  paved,  and  they  are  a  sufficient  improve- 
it  over  the  usual  wood  or  flag  stone  cjossing  to  repay  the  in- 
ise  in  cost. 

Tavements  for  driveways  to  public  and  private  stables,  to  rail- 
nwd  freight  stations,  factories,  storehouses,  etc.,  are  equally  valuable 
their  use  is  rapidly  increasing. 

?nce8  and  ornamental  gateways  in  cement  concrete  are  very  suc- 
wssful. 

Since  the  invention  of  the  Parkhurst  combined  curb  and  gutter, 
thp  use  of  cement  for  making  street  curbing  has  increased  very 
npidly.  Over  130  miles  of  the  Parkhurst  curb  and  gutter  alone 
been  constructed  during  the  last  ten  years,  and  many  miles  of 
Hincrete  curb  and  gutter  and  of  curbing  alone.  The  eombi- 
mtiion  nf  curb  and  gutter  solves  a  problem  for  niacadani  streets  by 
ing  a  smooth  gutter  for  drainage,  and  for  asphalt  by  removing 
danger  of  injury  to  the  asphalt  surface  by  water  standing  in  flat 
in  obstructed  gutters.  The  appearance  of  well-constructed  curb 
lueh  in  its  favor,  and  it  ia  more  durable  than  most  kinds  of 
iial  stone,  the  use  of  which  is  popular  in  some  districts.  The 
in  of  strips  of  steel  to  take  the  wear  on  edges  and  fac«  is  made 
where  the  amount  or  character  of  traffic  makeslthiB  pre- 
neeessary  for  eithor  stone  or  concrete  curb,  and  me  metal 
easily  put  in  place  and  kept  there  when  the  cement  curb  is 
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The  Parkhurst  curb,  now  laid  by  D.  C.  Dimtih  of  In- 
dianapolis, was  the  pioneer  and  long  the  only  combined  curb  and 
gutter  manufactured.  Its  special  features  of  protection  and 
strengthening  of  the  junction  between  curb  and  gutter  and  the. 
uniformly  high  character  of  the  work  done  and  the  materials  used 
in  its  construction  give  it  a  deservedly  good  reputation. 

For  such  small  uses  as  cistern  tops,  horse  blocks,  steps,  caps  and 
sills,  plastering  cisterns,  basins  and  manholes,  Portland  cement  is 
the  best  material.  Specifications  for  sidewalk  mixtures  are  appli- 
cable to  most  of  these  uses,  with  slight  modifications. 

The  use  of  concrete  and  cement  mortar  for  lining  subways  is 
rapidly  extending.  The  surface  can  be  made  non-absorbent, 
smooth  and  light  colored  where  distribution  of  light  is  desirable,  is 
quite  as  durable  as  stone  or  brick  and  usually  more  pleasing  to  the 
eye. 

Concrete  has  been  used  in  Europe  for  building  sewers  for  many 
years.  The  city  of  Brooklyn  is  the  only  one  in  the  United  States 
which  has  used  the  material  for  this  purpose  extensively.  Reading, 
Pa.,  and  some  other  cities  have  used  it  to  a  slight  extent. 

Cement  mortar  has  been  used  with  more  or  less  success  as  a  lining 
for  light  steel  or  iron  water  pipes,  the  cement  preserving  the  steel 
from  corrosion  and  keeping  the  pipe  constantly  of  the  same  area 
of  cross  section.  Owing  to  errors  of  design,  difficulty  in  keeping  the 
layer  of  cement  intact  when  making  connections,  and  other  similar 
reasons,  this  construction  has  never  been  very  popular  and  it  is  now 
seldom  used. 

Bridge  piers  are  frequently  constructed  with  a  heart  of  cement 
concrete  and  in  some  instances  have  been  constructed  entirely  of 
such  material,  the  exterior  receiving  a  coating  of  Portland  cement 
mortar  specially  prepared  with  the  best  of  materials. 

The  success  attained  years  ago  in  facing  stone  piers  with  a  coat- 
ing of  cement  mortar  to  preserve  them  from  threatened  disintegra- 
tion should  have  more  effect  that  it  has  heretofore.  A  facing  that 
will  show  the  marks  of  the  forms  after  twenty  years  of  exposure 
to  weather,  to  the  wear  of  water,  and  the  shock  of  driftwood  is  cer- 
tainly beyond  criticism.  There  are  several  examples  of  this  kind  of 
construction  to  serve  as  object  lessons  for  further  application  of 
the  principle. 

The  conservative  railway  managers  are  rapidly  extending  the 
use  of  cement  and  concrete  for  all  railway  structures,  and  it  is  not 
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e  that  within  a  comparatively  abort  term  of  years  nearly 
structures  from  pipe  culverts  to  station  buildings  ou  some  rail- 
ids  will  be  at  least  externally  of  concrete. 

There  are  several  notable  examples  of  the  use  of  monolithic  eon- 
for  such  structures  as  the  walls  of  canal  locks,  and  some  in- 
of  the  use  of  blocks  made  of  concrete  and  set  in  place  after 
non. 

In  the  construction  of  piers  and  breakwaters  cement  has  been 

■ery  largely  in  recent  years.     Very  large  blocks  of  concrete 

me  are  built,  sometimes  in  place  aud  occasionally  elsewhere  and 

1  laid  in  place  as  natural  stone  blocks  would  be.    Heart  walls 

filling  may  then  bo  constructed  of  concrete  laid  in  place.   Some 

lifieations  for  this  class  of  work  follow  in  the  next  chapter. 

The  use  of  cement  concrete  for  buildings  in  place  of  brick  and 

is  gradually  extending,  its  use  as  a  facing  for  buildings  per- 

more  rapidly.     For  the  latter  use  it  is  specially  adapted,  and 

tte  ornamentation  can  he  indulged  in  at  very  small  expense 

irison  with  carved  stone.    The  walls  may  be  built  entirely 

I,  especially  if  some  of  the  various  combinations  of  steel 

concrete  are  used,  being  built  in  place.    Blocks  of  artificial 

e  may  also  be  used  and  laid  in  the  same  manner  as  the  natural 

^any  handsome  buildings  have  recently    been    constructed    in 

■ida  of  a  concrete  made  of  Portland  cement  and  coquina  shells 

a  the  vast  deposits  of  that  material  on  the  seacoaat  of  that  State. 

Cement  can  be  used  for  statuary,  fountains,  monuments,  where 

color  is  satisfactory,  and  is  frequently  very  effective. 

tPortland  cement  tile  for  floors,  bases  of  walls,  and  special  uses 

been  made  for  a  number  of  years.   Colors  are  readily  used  as 

ed,  and  no  heat  being  necessary,  form  and  color  may  he  as  exact 

it  desired.     Hoofing  tile  of  Portland  cement  are  also  very  suc- 

They  are  light,  durable,  tire-proof,  not  breaking  ou  con- 

with  water  when  white-hot,  and  frost-j)roof.     They  are  com- 

Md  under  very  heavy  pressure  and  can  be  made  of  any  desired 

e  or  color. 

the  construction  of  the  Holyoke  dam  in  Massachusetts 
l9Cperimeiit  was  made  to  illustrate  the  effect  of  dump mg  concrete 
*  plsi*  under  water.  A  hatch  of  concrete  was  mixed,  1  part  ce- 
nt, 2^  parts  sand  and  fi  parts  broken  stone,  as  required  on  the 
ft.  and  dro7>]ied  before  setting  into  a  pail  of  water.    At  the  end 
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of  13  months  it  was  examined.  About  ^  in.  of  nearly  neat  cema 
hard  set,  wa^  found  as  a  top  layer,  then  about  2^  inches  of  & 
with  enough  cement  to  liold  it  together  and  a  few  stoneg,  then  2 
3  inches  of  sand  and  stone  nearly  separate  and  perfectly  clean,  ^ 
no  adhesion  whatever.  This  indicates  that  separation  of  raaterii 
dropped  into  place  through  water  is  too  serious  to  be  neglecb 

It  is  a  common  belief  among  cement  workers  that  cement  i 
tar  is  improved  by  allowing  it  to  take  a  partial  set  and  then  re-ta 
pering  it.  Notwithstanding  the  fact  that  there  are  a  few  stateme 
of  results  of  tests  which  seem  to  bear  this  out,  the  weight  of  t 
mony  is  to  the  effect  that  this  process  is  dctrimontal  to  the  streq 
of  the  mortar.  This  is  perhaps  shown  on  the  work  by  the  fact  ti 
the  re-tempered  mortar  sets  more  slowly  than  the  fresh  mortar 

The  effect  of  frost  upon  the  quality  of  ceiuent  mortar  is  vari(j 
In  the  case  of  natural  hjdranlic  cement  mortar,  it  seems  to  previ 
the  setting  of  the  cement  and  to  disintegrate  the  mortar  so  t 
concrete  frozen  before  full  set  has  taken  place  is  not  reliable.  II 
also  true  that  frost  has  some  effect  upon  old  natural  cement  eoncn 
so  that  its  life  when  exposed  is  not  indefinite.  Witli  Portland 
ment  the  same  is  true  to  a  much  less  extent.  Concrete  is  affected 
some  extent  by  the  action  of  the  frost  upim  the  surface.  Morti 
used  in  laying  stone  seems  to  be  practically  unaffected  if  it  i 
frozen  long  enough  to  obtain  its  set,  which  is  very  materially  6 
layed  hy  the  cold.  Even  successive  freezing  and  thawing  does  n 
have  verv  serious  effect  except  where  the  mechanical  effect  of  it 
expansion  of  particles  of  water  in  freezing  forces  off  granules  i 
the  mortar.  It  is,  therefore,  necessary  to  point  the  joints  of  Kof 
masourv.  Salt  is  sometimes  added  to  the  mortar  in  sa£Bciai 
quantities  to  keep  the  water  liquid,  if  the  temperature  is  below  f  rMJ 
ing  point,  hut  above  0°  F.  This  delays  the  setting  of  the  c 
somewhat,  hut  in  reasonably  steady  weather  this  delay  need  not 
considered.  About  one  pound  of  salt  with  18  gallons  of  water  w 
the  temperature  is  30°,  the  quantity  being  increased  about  3  o 
for  eacli  degree  of  lower  temperature  will  give  good  results  if  ( 
masonrv  is  free  from  ice. 

Some  experiments  on  freezing  of  mortar  at  the  Holyoke  i 
showed  that  freezing  reduced  the  strength  about  50  per  cent,  ch 
in  the  case  of  quick-setting  Portland  ceuients,  which  were  aSed 
JiatUttie. 

I  which  are  quick-setting  may  have  the  time  of  e 
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Iiyed  by  adding  adiilterantp.    A  ajtiall  amount  "f  siilpliiite  of  lime 

IB  thau  3  per  ceut.)  is  aomGtim(«  added  to  tijii  cement  for  thi;; 

pose.     Lime  may  be  added  in  the  mortar  for  a  similar  reason 

also  to  enable  a  small  amount  of  a  high  grade  Portland  cement 

le  used  with  a  large  proportion  of  sand. 

ire-proof  mortars  are  made  by  upin;;  Jiard-bumed  furnace  cin- 

I,  say  1  part  Portland  cement,  2  parti^  sand,  and  6  parts  cin- 

L    Natural  hydraulic  cement  should  not  be  used. 

Dgar  has  been  reported  to  iucrease  the  strength  of  cement  mor- 

when  the  work  is  located  in  dry  places,  but  careful  experiments 

I  various  proportions  of  sugar  fail  to  show  this;  on  the  other 

3,  any  considerable  proportion  of  sugar  reduces  the  strength  of 

mortar. 

k)r  coloring  cement  work  mineral  colors  are  generally  used. 

■ly  all  coloring  matters  reduce  the  strength  of  cement,  but 
larine  in  small  quantities  increases  it.   Red  oxide  of  iron,  if 

intains  sulphuric  acid,  may  cause  swelling.    Black  and  bluish 
are  produced  by  using  different  quantities  of  larap-bla^k  or 

lide  of  manganese;  red,  by  the  best  raw  iron  oxide;  bright  red, 

caput  roortuum  (expensive):  a  cheaper  red  by  Venetian  red; 
iwn,  by  the  best  roasted  iron  oxide ;  buff,  by  ochre ;  blue  by  ultra- 
bright  blue,  by  prussian  blue. 

lement  manufacturers  reeomiuond  the  following  quantities  per 
pounds  of  cement: 

Hack,  2  pounds  excelsior  carbon  black. 

Hue,  5  to  S  pounds  ultramarine. 

Irown,  6  pounds  roasted  iron  oxide. 

Iray,  ^  pound  lampblack. 

Ireen.  6  pounds  ultramarine. 

led,  6  to  10  pounds  red  iron  oxide. 
Bright  red,  6  pounds  Pompcian  red. 
Yellow  or  buff,  6  to  10  pounds  yellow  ochre. 
The  following  list  from  a  cement  manufacturer's  circular  ii 
rted  ae  a  summary  of  the  more  prominent  uses  to  which  Portland 
is  put  in  this  country: 

I.      BAILROAD  WOEK. 

Permanent  culverts  and  tunnels. 
Abutments,  piers  and  retaining  walls. 
Pminijations  for  buildings  and  machinery. 
freigbt  platforms. 
hcsenger  depot  floors  and  pavements. 
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Construction  of  buildings  with  expanded  metal  lath  and  can 
plaster. 

II.      MUNICIPAL  AND  GOVERNMENT  WORK. 

Irrigation  and  water  works  dams. 

Conduits  and  sewers. 

Street  crossings. 

Street  paving. 

Sidewalks,  curb  and  gutter. 

Bicycle  paths. 

Retaining  walls. 

Eeservoirs  and  cisterns. 

Culverts  and  bridges. 

III.      PRIVATE  ENTERPRISES. 

Manufacture  or  construction  in  the  following  specialties : 

Cement  wares. 

Fence  and  hitching  posts  and  corner  stones. 

Mounting  blocks  and  steps. 

Laundry  tubs. 

Burial  cases. 

Mangers  and  troughs. 

Silos,  steep  tubs  and  tannery  vats. 

Gas  and  water  tanks. 

Swimming  pools. 

Vaults. 

Bicycle  race  tracks. 

Caps,  sills  and  columns. 

Artificial  building  stone. 

Art  figures. 

Inlaid  multi-colored  tile  for  floors,  roofs  and  facings. 

IV.  MINES  AND  MILLS. 

Foundations  of  all  kinds. 
Boiler-house  and  engine-house  floors. 
Water-proof  pits. 
Water-tight  passages. 
Permanent  walls. 

V.  INDIVIDUAL  USE. 

Floors  for  stables,  cellars  and  milk  houses. 
Brewery  and  chemical  works  floors. 
Fountains,  pools,  walks  and  driveways. 
Veranda  and  kitchen  floors  of  tile. 
Roofing  tile,  facing  and  hearth  tile. 
Fire-proof  construction. 


!  SPECIFICATIONS  FOR  THE  USE  OF  CEMENT 

'  A  number  oi  sample  epeeifications  for  the  use  o£  cement  will  be 
Spven  in  this  chapter.  The  list  could  be  very  largely  increased 
Kiritbout  entirely  covering  all  the  comers  of  the  field,  but  it  is  be- 
^eved  that  enough  forma  for  all  the  principal  kinds  of  work  have 
a  given  to  make  it  possible  to  determine  the  average  specifica- 
pions  for  good  work  and  to  prepare  specifications  for  any  particular 
B  of  work  which  will  conform  to  the  standards  of  good  work 
rtich  it  is  beheved  to  present. 

I,  Special  uses,  such  as  statuary,  tiling,  etc.,  and  its  use  in  large 
irork  requiring  special  study  and  special  machinery  are  not  consid- 
s  the  space  at  conunand  in  jiiore  than  full  of  the  requirements 
16  which  are  general  in  their  character.  It  is  not  possible  to 
f  lollow  ajiy  single  program  in  arranging  these  specifications,  but 
they  will  be  found  to  be  grouped  as  nearly  as  possible  according  to 
Birailarlty  of  use  or  of  composition  of  material,  and  the  index  will 
e  to  locate  any  particular  specification  which  is  desired. 

L  METHOD    OF    CONCRBTINQ.       MONIKB    AROH    BlUDGE,    PHILADELPHIA. 

After  the  entire  mason  work  of  the  old  stone  bridge  was  torn 
1  to  low-water  mark,  substantial  wooden  cofferdams  were  built 
jpm  rock  bottom  up  to  the  elevation  of  the  springing  line  of  the 
F  bridge  around  the  center  pier  and  both  abutments,  properly  an- 
kred  to  the  ground,  braced,  and  sheet  piled  at  the  inside  and  out- 
Re  with  clay  puddle  between,  to  make  a  solid  and  water-tight  cais- 
a  for  the  whole  concreting,  and  at  the  same  time  to  serve  as  sup- 
■port  for  the  centering  and  casing  of  the  arches;  12''xl2"  yellow 
e  timbers  were  used  for  the  frame  work  of  the  cofEer-damB  and 
Hot  tile  adjustable  trusses  of  the  centerings,  and  3"  planks  also  of 
ilow  pine,  for  the  covering  and  sheet-piling.    To  prevent  any  ad- 
Bfflou  of  the  concrete  to  the  wood-work,  the  corresponding  surfaces 
3  planed,  oiled  and  sanded.    In  order  to  discharge  the  surplus 
water  at  any  rate  accumulated  at  the  bottom  of  the  concrete  after 
ito  setting,  small  holes  about  f  of  an  incJi  in  diameter  were  made  in 
the  planks  when  and  wherever  required. 
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As  Boon  as  the  (.-offer-damn  were  eomplL'ted  anil  all  water  piutLj^H 
mit,  the  old  mason-work  hflow  kiw-watpr  jtiark  was  lacavated^H 
said  bottom,  the  top  surface  then  first  thoroughly  cleaned,  wetti^^ 
and  slushed  with  neat  Portland  cement;  and  then  the  first  layer ^B 
concrete  placed  in  a  thicknese  not  exceeding  13  inches,  so  ae  to  aefl 
cure  a  thorough  level  base  for  all  subsequent  layers,  9  inches  thi^fl 
up  to  the  springing  line  of  the  arches,  laid  in  uninterrupted  eontin-B 
nation,  until  one  layer  was  placed  always  through  on  either  part  nf  I 
the  bridge,  I 

Then  the  arches  were  concreted  in  the  same  manner  in  subBeqnentJ 
equal  layers  of  concrete,  each  one  closing  9  inches  thick  at  t 
crown.  The  concrete  was  applied  from  a  movable  platform  by  b 
ular  tight  mortar  barrows,  in  equal  portions  centi'al  to  the  ard 
beginning  at  the  haunches  and  continuing  towards  the  crown  of 
arches  at  the  same  time,  so  as  to  secure  a  uniform  setting  of 
concrete.  After  the  first  setting  of  each  layer  (requiring  from 
to  2  hours  after  its  bedding),  a  subsequent  layer  was  plated,  an4 
on.  To  obtain  a  proper  binding  between  the  layers,  during  b 
temperature,  the  top  surface  of  each  layer  was  kept  damp;  : 
during  the  intciTuption  of  the  work  at  night-time  and  on  Snnd 
the  top  surface  was  covered  with  damped  canvas,  and  during  h 
rain-storm B  with  planks. 

Wire  nets,  i  la  system  "Monier,"  were  placed  between  each  lam 
13  inches  apart  square,  of  -J  inch  galvanized  iron  wires,  anchoret 
upright  rods  to  the  haunches  and  abutments. 

The  following  are  similar  to  the  specifications  for  Melau  arct 
Topeka,  Kan.: 

SPECIFICATIONS   rOB  CONCRETE  BTEEL  BRIDGE.    EBBPER9  *  THACl 

Plans. — The  work  shall  be  constructed  complete  in  accords 
with  the  general  plans,  sections  and  diagrams  herewith  submitt 
and  these  specifications.  The  specifications  and  drawings  are 
tended  to  describe  and  provide  for  the  complete  \i-ork.  They  art) 
tended  to  be  cooperative,  and  what  is  called  for  by  either  is  as  bi 
ing  as  if  called  for  by  both.  The  work  herein  described  is  to  be  0 
pleted  in  every  detail,  notwithstanding  that  every  item  necesM 
involved  ia  not  particularly  mentioned.  The  contract  price  ,b 
be  based  upon  these  specifications  and  drawings,  which  ai 
signed  and  made  a  part  of  the  contract. 

Conditions  of  Calcvlation.- — 

Modulus  of  elasticity  of  concrete 1,400,000 

Modulus  of  elasticity  of  steel 38,000,000 

Maximum  stress  per  square  inch  on  steel 10,000 

Maximum  compression  per  square  inch  on  concrete. . 

Maximum  shear  per  square  inch  on  concrete 

Maximum  tension  per  square  inch  on  concrete 
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The  aboye  are  to  be  exclusive  of  temperature  stresses.  The  steel 
ibs  under  a  Htress  not  exceeding  tbeir  elastic  limit  must  be  capable 
'  taking  the  entire  bending  moment  of  tlie  areh,  without  aid 
m  tlie  concrete,  ajid  have  a  flange  area  of  not  less  than  1-150 
irt  of  the  section  of  concrete  at  crown. 

Discrepanci^. — In  the  event  of  any  discrepancies  between  the 
awinge  and  the  figures  written  on  them,  the  figures  are  to  be  taken 
correct,  and  in  case  of  any  discrepancy  between  the  drawings 
[d  the  specification 8,  the  specifications  are  to  be  adhered  to. 
Foundations. — All  foundations  shall  be  shown  on  plans,  and  con- 
m  to  the  dimensions  marked  thereon.  Fonndations  on  rock  shall 
prepared  by  removing  ail  sand,  mud,  or  other  soft  material,  and 
excavating  the  bed  rock  in  such  manner  as  may  be  described  or 
own  on  drawings,  B'oundations  on  hardpan,  gravel  and  clay, 
mented  sand,  or  otlier  material  intended  to  carry  the  load  without 
les,  shall  be  excavated  to  the  depths  shown  on  plana. 
Foundations  on  piles,  when  not  otherwise  described,  shall  be  en- 
ieed  in  a  permanent  coffer-dam  or  crib,  and  be  excavated  to  the 
pthfl  shown  on  plans,  and  the  piles  shall  be  driven  after  the  ex- 
rations  are  made.  The  spaces  betweL^n  the  piles  shall  be  filled  with 
neret^,  and  in  case  it  is  found  necessary  to  lay  the  concrete  under 
iter  proper  appliances  must  be  need  to  insure  its  being  deposited 
ith  ae  little  injurj'  as  possible.  The  piles  shall  be  oak,  yellow 
e,  or  other  wood  that  will  stand  the  blow  of  the  hammer,  straight, 
md,  and  cnt  from  live  timber,  trimmed  close,  cut  off  square  at 
I  butt,  and  have  all  bark  taken  off.  The  piles  shall  not  be  less 
a  13  ins.  nor  more  than  16  ins,  in  diameter  at  the  large  end, 
ir  less  than  10  ins.  in  diameter  at  the  small  end  for  piles  having  a 
ngth  of  30  ft.  and  under.  For  greater  lengths  the  diameter  of 
ull  end  may  be  reduced  1  in.  for  each  10  ft.  of  additional  length 
WD  to  a  minimum  of  7  ins.  The  piles  shall  not  be  loaded  with 
weight  greater  than  given  by  the  following  formula: 
=  2  w  h  -^  (fi+1).  in  which  L  =  safe  load  in  pounds; 
=  weight  of  hammer  in  pounds,  h  =  fall  of  hammer  in  feet, 
=  last  penetration  in  inches.  The  number  and  arrangement  of 
e  pilee  for  each  foundation  shall  be  shown  on  plans,  and  they 
111  be  sawed  off  at  the  elevation  shown. 

Cgment. — The  cement  shall  be  a  true  Portland  cement,  made 
calcining  a  proper  mixture  of  caleareoiis  and  clayey  earths;  and 
lequired,  the  contractor  shall  furnish  a  certified  statement  of  the 
ical  eomposition  of  the  cement,  and  the  raw  materials  from 
I  it  is  manufactured.  The  fineness  of  the  cement  shall  he 
that  at  least  99  per  cent,  will  pass  through  a  sieve  of  50 
»  per  lin,  in.,  at  least  90  per  cent,  will  pass  through  a  sieve 
100  meshes  per  lin.  in.,  and  at  least  70  ]>er  cent,  will 
Rmgh  a  sieve  of  SOO  meshes  per  lin.  in. 
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Samples  for  testing  may  be  taken  from  each  and  every  barre 
delivered,  imlees  otherwise  specified.  Tensile  teats  will, be  made  Oi 
speeimena  prepared  and  maintained  until  tested  at  a  temperatun 
of  not  less  tlian  60  degrees  F.  Eaeh  specimen  will  have  an  are( 
of  1  Kj,  in.  at  the  breaking  section,  and  after  being  allowed  to 
harden  in  moist  air  for  34  hours,  will  be  immersed  and  maintained' 
under  the  water  until  tested.  The  sand  used  in  preparing  the  t^ 
specimens  shall  he  clean,  sharp,  crushed  t[uartz,  retained  on  a  siew 
of  30  meshes  per  lin.  in.  No  more  than  23  to  3?  per  cent,  of  wate 
shall  be  used  in  preparing  the  test  specimens  of  neat  cement,  am 
in  the  case  of  test  specimens  of  1  eeoient  and  3  sand,  no  more  tha) 
11  or  13  per  cent,  of  water  by  weight  shall  be  used. 

Specimens  prepared  from  neat  cement  shall  after  seven  daj 
develop  a  tensile  strength  of  not  less  than  450  lbs.  per  aq.  ' 
Specimens  prepared  from  a  mixture  of  1  part  cement  and  thi 
parts  sand,  parte  by  weight,  shall  after  seven  days  develop  a  tc 
sile  strength  of  not  less  than  160  lbs.  per  sq,  in.,  and  not  less  thaa 
3S0  lbs,  per  sq.  in.  after  28  days.  Specimens  prepared  from  a  mil 
ture  of  1  part  cement  and  3  parts  sand,  parts  by  weight,  and  in 
mersed  after  34  hours  in  water  maintained  at  176  degrees  F.,  sha 
not  swell  nor  crack,  and  shall,  after  seven  days,  develop  a  tensU 
strength  of  not  less  than  160  lbs.  per  sq.  in.  Cement  mixed  nea 
with  about  37  per  cent,  of  water  to  form  a  stiff  paste,  shall  after  3 
mins.  be  appreciably  iudenttd  by  the  end  of  a  wire  1-13  in.  in  dia- 
meter loaded  to  weigh  ^  lb.  Cement  made  into  thin  cakes  on  glasst 
plates,  shall  not  crack,  scale  nor  warp  under  the  following  treaty 
ment:  Three  pats  wil!  be  made  and  allowed  to  harden  in  moist 
air  at  from  60  degrees  to  70  degrees  F. ;  one  of  these  will  be  sub- 
jected to  water  vapor  at  176  degrees  F.  for  three  hours,  after  which) 
it  shall  be  immersed  in  hot  water  for  48  hours;  another  shaE  b" 
placed  in  water  at  from  60  degrees  to  70  degrees  F.,  and  the  thin 
shall  be  left  in  moist  air.  All  cement  shall  be  kept  housed  an^ 
dry  until  wanted  in  the  work.  ' 

Portland  Cement  Concrete. — The  concrete  shall  he  composed  ot 
clean,  hard  broken  stone,  or  gravel,  with  irregular  surface;  clean; 
sharp  sand,  and  cement,  mixed  in  the  proportions  hereafter  speci- 
fied. Whenever  the  amount  of  work  to  he  done  is  sufficient  to  jus- 
tify it,  approved  mixing  machines  shall  be  used.  The  ingredient! 
shall  be  placed  in  the  machine  in  a  dry  state,  and  in  the  voltunea 
specified,  and  be  thoroughly  mixed,  after  which  clean  wat«r  ahaQ 
be  added  and  the  mixing  continued  until  the  wet  mixture  Ui 
thorough  and  the  mass  uniform.  Ko  more  water  shall  be  used  thai 
the  concrete  will  bear  without  quaking  in  ramming.  The  mixi 
must  be  done  as  rapidly  as  possible  and  the  batch  deposited  in  t 
work  without  delay. 

Tf  the  mixing  is  done  by  hand,  the  cement  and  sand  ihall  first  1 
thoroughly  mixed  dry  in  the  proportions  specified.   The  stone  pp 
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ty  drenched  with  water  shall  then  be  deposited  on  this  mix- 
mre.  Clean  ii-ater  shall  be  added  and  the  mass  bo  thoroughly 
"  lised  and  turned  over  iintil  each  stone  is  covered  with  mortar,  and 
le  batch  shall  be  deposited  without  delay,  and  be  thoroughly 
immed  until  all  voids  are  filled.  The  grades  of  concrete  to  be 
xA  are  as  follows:  For  the  arches  between  skewhacks^l  part 
'ortiand  cement,  3  parts  sand,  and  4  parts  broken  stone,  or  gravel, 
mt  will  pass  through  a  l^-in.  ring;  for  the  foundations,  abut- 
tenia,  piers  and  spandrels — 1  part  Portland  cement,  4  parts  sand, 
rad  S  parts  broken  stone,  or  gravel,  that  will  pass  through  a  3-in. 
ring. 

Concrete  Facing. — If  concrete  facing  is  used,  it  shall  he  com- 

poEfld  of  1  part  Portland  cement,  and  2^  parts  aaud,  and  shall  have 

thickness  of  at  least  1  in.  on  all  arch  soffits,  arch  faces,  abutments, 

,  spandrels  or  other  exposed  surfaces.    There  must  be  no  defi- 

plano  or  surface  of  demarkation  between  the  facing  and  the 

mcrete  backing.     The  facing  and  backing  must  be  deposited  in 

same  layer,  and  be  well  rammed  in  place  at  the  same  time.    If 

arch  faces,  quoins  or  other  exposed  surfaces  are  marked  to  rep- 

mt  masonry,  such  division  marks  shall  be  made  by  triangular 

ipa  3  ins.  wide  and  t  in.  deep  fastened  to  the  casing  in  perfectly 

raight  and  parallel  lines,  and  all  projecting  comers  will  be  bev- 

id  to  correspond. 

Plastering. — No  plastering  will  be  allowed  on  the  exposed  faces 
<^Qk  work,  hut  the  inside  faces  of  the  spandrel  walls  i^over-d  by 
[he  fill  may  be  plastered  with  mortar  having  tlic  same  eorn]josition 
te  specified  for  facing. 

Stone  Facing. — If  stone  facing  is  used,  the  ring  stones,  eornicef 
sad  faces  of  spandrels,  piers  and  abutments  shall  be  of  an  njiproved 
ality  of  stone.     The  stone  must  be  of  a  compact  texture,  free 
im  loose  seams,  flaws,  discol orations,  or  imperfections  of  any 
id,  and  of  such  a  character  as  will  stand   the  action  of  tho 
The  spandrel  walls  will  be  backed  with  concreto.  or  nib- 
masonry,  to  the  thickness  required.    The  stone  facing  shall  in 
lit   eases    be    securely  bonded  or    clamped  to  the  backing.     All 
irtone  shall  be  roek-faced  with  the  exception  of  eomicea  and  string 
'wurses,  which  shall  be  sawed  or  bush-bamiucred.    The  rin^  atone.'i 
iliall  be  dressed  to  true  radial  lines,  and  laid  in  Portland  cement 
mortar,  with  ^-in.  joints.    All  other  stones  shall  be  dressed  to  true 
Mb  and  vertical  joints.    No  joint  shall  exceed  i  in.  in  thickness, 
aud  shall  be  laid  to  break  joints  at  least  9  ina.  with  the  course  be- 
biw.     All  joints  shall  be  cleaued,  wet  and  neatly  pointed.     The 
faces  of  the  walls  shall  he  laid  in  true  line,  and  to  the  dimensions 
given  on  plane,  and  tlic  corners  shall  have  a  chisel  draft  1  in. 
wide  carried  np  to  the  springing  lines  uf  the  arch,  or  string  course. 
All  cnrnices,  moldings,  capitals,  keystones,  bmckots,  etr..  shall  be 
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built  into  the  work  in  tlie  [jroper  pogitions,  etii.,  and  sliall  be  of  the 
forms  and  dimensiom  shown  on  plans. 

Brick  Facing  with  Concrete  Trimmings.— The  arch  rings,  cor< 
niees,  string  coursGB  a.nd  quoina,  shall  be  concrete-faced  as  doaeriboel 
above,  the  arch  rings  and  quoins  being  marked  and  leveled  to  rep- 
resent masonry.  The  piers,  abutments  and  spandrels  shall  b< 
faced  with  vitrLfled  brick  as  shown  on  plans.  The  brick  facing  shall 
be  plain  below  the  springing  lines  of  the  arches,  and  rock-face( 
above  these  lines.  All  rock-faeod  brick  shall  be  chipped  by  haiu 
from  true  pitch  lines.  AH  brick  facing  shall  be  bonded  as  showi 
on  plans,  at  least  one-fifth  of  the  face  of  the  wall  being  headers 
The  brick  must  be  of  the  best  quality  of  hard-burned  paving  bricl^ 
and  must  stand  all  tests  as  to  durability  and  fitness  required  1 
the  engineer  in  charge.  The  bricks  must  be  regular  in  shape  ai 
practically  uniform  in  size  and  color.  Tiiey  shall  be  free  from  lir 
and  other  impurities ;  shall  be  free  fiom  checks  or  fire  cracks,  aiw 
as  neariy  uniform  in  every  respect  as  possible;  shall  be  burned  n 
as  to  secure  the  maximum  hardness;  so  annealed  as  to  reach  th( 
ultimate  degree  of  toughness;  and  he  thoroughly  vitrified  so  as  t 
make  a  homogeneous  mass.  The  backing  shall  be  earned  up  simul 
taneously  with  the  face  work,  and  be  thoroughly  bnnded  with  it. 

Artificial  Stone. — All  keystones,  brackets,  consoles,  dentils,  ped 
estals,  hand-railing  posts,  and  panels,  and  other  ornamental  woi! 
when  used,  also  curbs  and  gutters,  shall  be  of  the  designs  show 
on  plans,  and  be  molded  in  suitable  molds.  The  mortar  for  at  leal 
1-in.  thick  shall  consist  of  1  part  Portland  cement  and  3^  par) 
sand,  and  when  the  size  of  the  molding  will  admit,  the  interia 
may  be  composed  of  concrete  of  the  same  composition  as  sped 
fied  for  the  arches.  When  pedestals,  posts  or  panels  carry  lam] 
posts,  a  4-in.  wrought-iron  pipe  shall  be  built  into  the  concrete  frw 
top  to  bottom,  and  at  bottom  shall  be  connected  with  a  3-in.  pij 
extending  under  the  sidewalk,  and  connected  with  a  gas-pipe  c^ 
electric  wire  conduit.  The  pipes  shall  have  no  sharp  bends, 
changes  in  direction  being  made  by  gentle  curves. 

Sprinklmg.—DnT  ng  warm  and  dry  weather  all  neivly  built  ci 
Crete  shall  be  well  pr  nkled  th  water  for  several  davs,  or  until' 
is  well  set. 

Mixtures.- — The  vol  n  c    ot  cement    san  1     nd  1  roken  stone  i 
all  mixtures  of  mortar  or  eo  crete    se  1   n  th    work  shall  be  mi 
ured  loose. 

Connections. — In  connect  ng  coucr  t  In  il  t  with  new  t. 
Crete  the  surface  shall  be  cienne !  and  rougl  en  d  and  mop 
with  a  mortar  composed  of  1  ]  ari:  Portlanl  ce  ent  and  1  ] 
sand,  to  cement  the  parti  t  gether 

Arches. — The  ncrete  for  tie  arcl  sldil  be  stirted  simi 
taneously  from  both  nd  f  tie  rcl  and  le  h  U  n  loiigitui 
nal  sections  wide  enough  to   ncl    e    t  1  a  t  t\*n  ste  1  ribs,  and 
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Bufficient  width  to  constitute  a  ilay's  work.  The  eouerete  shall  be 
deposited  in  layers,  each  layer  bein;^  well  rammed  in  place  before 
the  previously  deposited  layer  has  had  time  to  set  partially.  The 
Work  shall  proceed  continuously  day  and  night,  if  necessary,  to 
minpiete  each  longitudinal  section.  These  sections  while  being 
liuilt  shall  he  held  in  place  by  substantial  timber  forms,  normal  to 
tbe  centering  and  parallel  to  each  other,  and  these  forms  shall  he 
removed  when  the  section' has  set  sufficiently  to  admit  of  it.  The 
BeetioQs  shall  be  connected  as  spec-ilied  above,  and  also  by  steel 
damps  or  rib  comiections  built  into  the  concrete. 

Drainage. — Provision  for  drainage  shall  be  made  at  each  pier  as 
follows:  A  wrought-irou  pipe  of  suffieient  diameter  shall  be  built 
into  the  concrete,  extemliug  from  tht  center  of  each  space  over 
pier  to  the  soffit.  The  surface  of  concrete  over  piers  shall  be  so 
formed  that  any  water  that  may  seep  through  fill  above  will  be 
drained  to  the  pipes.  The  line  of  drainage  will  be  covered  with 
.4  layer  of  broken  stones,  and  the  top  of  pipes  will  be  provided 
with  Bcreens  to  prevent  clogging. 

|-  Bleel  RU/s. — Stee!  ribs  shall  be  imbedded  in  the  concrete  of  the 
Hn^.  They  Bhall  be  spaced  at  equal  distances  apart,  and  be  of  the 
number  shown  on  plana.  Each  rib  shall  eonaiat  of  two  flat  bars  o? 
tlie  sizes  ma,rked  on  plana.  The  bars  shall  be  in  lengths  of  about 
■30  ft.,  thoroughly  spliced  together, ,  and  extending  into  the  abut- 
mpnta  as  shown.  Through  the  center  of  each  bar  shaLl  be  driven 
1  liae  of  rivets  spaced  8  ins.  e.  to  e.,  with  heads  projecting  about 
i  in,  from  each  face  of  bar,  except  through  splice  plates,  where  or^ 
iioary  heads  will  be  used.  The  bars  shall  he  in  pairs  with  their 
I'fioters  placed  2  ins,  within  the  inner  and  outer  lines  of  the  arch 
wpectively  as  shown.  All  steel  must  be  free  from  paint  and  oil, 
Old  all  scale  and  rust  must  be  removed  before  imbedding  in  the 
amcrete. 

The  tensile  strength,  limit  of  elasticity  and  ductility  shall  be 
ilrt«mijned  from  a  standard  test  piece  cut  from  the  finished  ma- 
terial and  turned  or  planed  parallel.  The  area  of  croi-B-aection 
shall  not  be  less  than  i  sq.  in.  The  elongation  shall  be  measured 
after  breaking  on  an  original  length  of  8  ins.  Each  melt  shall  be 
tested  for  tension  and  bending.  Test  pieces  from  finished  ma- 
ilertal  prepared  as  above  described  shall  have  an  ultimate  strength 
'from  60,000  to  68,000  lbs.  per  sq.  in. ;  an  elastic  limit  of  not  less 
one-half  of  the  ultimate,  shall  elongate  not  less  than  SO  per 
^ia  8  ins.,  and  show  a  reduction  of  area  at  point  of  fracture  of 
40  per  cent.  It  must  bend  cold  ]80  degrees  around  a 
'iftineter  is  equal  to  the  thickness  of  piece  tested 
pJaw  on  convex  side  of  bend.  In  tension  tests  the 
B  entirely  silkv. 

—Test  pieces  from    finishe<l    material,  prepared  as 
■'d.  shalLliavf  nii  iiltinmte  strength  of  from  54.000  to 


(12,000  Iba.  per  sq.  in.,  an  elastic  limit  of  not  less  than  oue-l 
oJ'  tin;  tiUiiuaU.'  strength,  sliall  elongate  not  less  than  20  per  w 
ill  8  ius.,  and  show  a  ruduution  at  point  of  fracture  of  not  less  t 
50  per  cent.  It  must  bend  cold  180  dagrees  and  close  down  on  i 
self  without  fracture  on  convex  side  of  bend.  In  tension  tests  t" 
fracture  must  be  entirely  silky. 

Inspection. — The  contractor  shall  furnish  a  testing  maciiint! 
the  proper  capacity  and  shall  prepare  and  test  without  charge  sa 
specimens  of  steel  as  may  be  required  to  prove  that  it  comen  up 
the  requirements  mentioned  above. 

Workmanship. — The  rivet  holes  for  splice  plates  of  abuttij 
members  shall  be  so  accurately  spaced  that  when  the  members  a 
brought  into  position  the  holes  shall  be  truly  opposite  before  t 
rivets  are  driven.  Wlien  members  are  connected  by  bolts,  the  hoi 
must  be  reamed  parallel  and  the  bolts  turned  to  a  driving  fit.  B 
etfi  must  completely  fill  the  holes,  have  full  beads  concentric  wi 
the  rivets,  and  be  machine  driven  wlien  practicable. 

Centering. — The  contractor  shall  build  an  unyielding  false  v 
or  centering.  The  lagging  shall  be  dressed  to  a  uniform  sizi 
that  when  laid  it  shall  present  a  smootli  surface,  and  this  aurfa 
shall  conform  to  the  lines  shown  on  the  drawings.  The  ceute 
shall  not  be  struck  until  at  least  28  days  after  the  completion  o 
the  arch.  Great  care  shall  be  used  in  lowering  the  centers  bo  ae 
to  throw  undue  strains  upon  the  arches.  The  tendency  of  the  c 
ters  to  rise  at  the  crown  as  they  are  loaded  at  the  haunches  must 
prorided  for  in  the  design,  or  if  not,  the  centers  must. be  temj 
rarily  loaded  at  the  crown,  and  the  load  be  so  regulated  as  to  p 
vent  distortion  of  the  arch  as  the  work  progresses. 

Casing. — When  concrete  facing  is  used,  all  piers,  abutments,  t 
spandrel  walls  shall  be  built  in  timber  forms.  These  forme  sfa 
he  substantial  and  unyielding,  of  the  proper  dijnenaions  for  i 
work  intended,  and  all  parts  in  contact  with  exposed  faces  of  a 
erete  shaU  be  finished  fo  a  perfectly  smooth  surface,  by  plasteri 
or  other  means,  eo  that  no  mark  or  imperfection  shall  be  left, 
the  work. 

Waterproofing. — After  the  completion  of  the  arches  and  (^ 
drels,  and  before  any  fill  is  put  in,  the  top  surface  of  arches,,  pie 
and  abutments,  and  the  lower  6  ins.  of  the  inner  surface  of  i 
spandrel  walls  shall  be  covered  with  a  suitable  waterproof  materi 
so  as  to  exclude  water  effectually. 

Fill.:~The  apace  between  spandrel  walls  shall  be  filled  with  si 
earth,  cinders,  or  other  suitable  material,  and  be  thoroughly  c 
pacted  by  ramming,  steam  road  roller,  saturating  with  water  \ 
other  effective  means,  and  be  finished  to  the  proper  grade  to.: 
eeive  the  curbing  and  pavements.  . , 

Granitoid  Sidewalks. — The  spaces  over  which  the  sidewalksH 
to  be  laid  shall  first  be  covered  with  f!  ins.,  of  cinders  weili 
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pacted.  On  this  shall  be  laid  4  ins.  of  concrete,  eooBisting  of  1 
psrt,  Portland  eeiiipnt,  3  parts  sand,  and  6  parts  broken  stone  or 
gmvel — small  size — well  rammed.  Tlie  riag  divii'ions  ahall  then  be 
marked  o£E  to  the  desired  size.  On  the  anrface  of  the  concrete  shall 
then  be  laid  a  wearing  surface  1  in.  thick,  coniposcd  of  3  parts 
Portland  cement  and  3  parts  broken  granite  or  other  acceptable 
stune,  in  size  from  §  in.  downward.  It  shall  be  well  rammed  and 
trowelod  to  a  perfectly  even  surface  and  rolled  with  a  toothed 
roller.  This  wearing  surface  must  be  spread  on  the  concrete  while 
tlie  latter  is  still  soft  and  adhesive,  and  neat  connections  must  be 
made  with  cornices  and  curbs. 

Roadway  Pavement.— The  pavement  shall  be  of  the  kind  shown 
on  plans  or  mentioned  in  proposal,  and  shall  be  built  according  to 
the  specifications  adopted  in  the  locality  whore  used,  unless  other- 
wise mentioned. 

Retaining  Sfone.— There  shall  be  set  at  each  end  of  roadway 
imrement  a  line  of  stones  of  approved  quality,  4  ins.  in  thickness 
and  18  ins.  deep,  with  top  surface  conforming  to  contour  of  pave- 
ineut. 

Balustrades  and  Hand-Railiitgs.~The  balustrades  shall  be  of 
ihe  material,  and  of  the  form  and  dimensions  shown  on  plans,  and 
(hall  be  brought  to  true  alignment  and  be  firmly  fastened  to  the 
outside  of  each  sidewalk  in  the  position  shown.  If  an  iron  hand- 
railing  is  used,  it  shall  receive  two  coats  of  approved  paint  after 
neetion. 

Erection.! — The  contractor  shall  employ  suitable  labor  for  every 
kind  of  work,  and  all  stone  work  shall  be  laid  by  competent  ma- 
sons. The  contractor  will  furnish  all  staging,  piling,  cribbing, 
eenlering,  casing  and  material  of  every  description  required  for 
the  erection  of  the  work;  also  all  plant,  including  dredges,  engines, 
pumps,  flerricks,  barges,  mixing  machines,  pile  drivers,  conveyors, 
or  other  appliances  necessary  for  carrying  on  all  parts  of  the 
?ork.  The  contractor  shall  assume  all  risks  for  loss  or  damage 
incurred  by  ice,  floods,  fire,  or  other  causes  during  the  construc- 
tion of  the  work,  and  shall  sufficiently  watch  and  light  the  work 
It  night  during  construction. 

Cleaning  Up. — Upon  completion  of  work,  and  before  final  ac- 
ceptance thereof,  the  contractor  shall  remove  all  temporary*  work 
from  the  river  and  all  rubbish  from  the  streets. 

Maintaining  Public  Travel. — If  public  travel  is  to  be  maintained 
during  the  construction  of  the  new  bridge,  by  the  removal  of  old 
bridge,  construction  of  temporary  bridge  or  otherwise,  special  men- 
tion of  the  pame  shall  be  made. 

Removal  of  Old  Bridge. — If  the  site  of  the  proposed  structure  is 
occupied  by  an  old  bridge,  the  same  shall  be  removed  by  the  con- 
Inrtor.  The  iron  work  shall  be  piled  on  the  bank,  and  the  timber 
snd  stone  sliall  become  the  property  of  the  contractor. 
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Work  Embraced  by  Conlroct. — Thti  work  embraced  by  contraol 
will  be  for  the  structuri;  complete  from  out  to  out  of  abutinenta  a 
retainmg  walla,  &b  per  plaua  and  apeeifieatious,  aiid  will  embri 
fill,  pavement,  sidewalks  aud  balustrades  complete  for  this  leti|f( 

Approaches. — The  approaches  will  commence  where  the  wa 
above  mentioned  ends,  and  if  all  or  any  part  of  them  is  included 
contract  the  same  shall  be  specially  mentioned. 

Changes. — The  committee  in  charge  shall  have  pow«r  to  dipB 
changes  which  they  may  consider  necessary  or  advisable  in  a 
part  of  the  work,  and  such  changes  shall  not  in  any  way  violl 
the  contract,  hut  the  value  of  such  changes  shall  be  added  to 
deducted  from  the  contract  price,  and  any  dispute  as  to  their  va' 
shall-  be  settled  by  arbitration  in  the  usual  way. 

Inspection. — All  material  furnished  by  the  contractor  shall 
subject  to  the  inspection  and  approval  of  the  committee  in  chai 

Lamp  Posts,  Trolley  Poles  and  Name  Plates. — If  used  these  eh 
be  shown  on  plans,  or  be  specially  mentioned. 

Interpretation  of  Plana  and  Specificalions. — The  decision 
the  committee  in  charge  or  their  engineer  shall  control  as  to  i 
interpretations  of  drawings  and  specifications  during  the  executi 
of  the  work  thereunder,  but  this  shall  not  deprive  the  contractor  t 
his  rights  to  redress,  after  the  completion  of  the  work,  for  any  li 
proper  orders  or  decisions. 

Estimates. — Approximate  estimates  of  work  done  and  materi 
delivered  shall  he  made  on  or  about  the  last  day  of  every  mont' 
and  a  valuation  of  the  same  in  proportion  to  contract  prices  for  tl 
completed  work  will  be  made  by  the  committee  in  charge  or  tbei 
engineer,  which  sum.  shall  he  paid  to  the  contractor  in  cash,  on  ( 
before  the  10th  day  of  the  following  month,  less  a  deduction  of  1 
per  cent,  upon  said  valuation,  which  shall  be  retained  until  the  finl 
completion  of  the  work. 

Final  Payment. — Upon  the  final  completion  of  the  wo 
contractor  shall  be  promptly  paid  any  balance  of  the  contract  prii 
which  shall  then  remain  due  and  unpaid. 


SrBCIFrCATIONa  POH  CONOHETE  and  steel  ARCn  BHIDQES  AT  MB 
IAN   STBEET.  AND  ILLINOIS   STREET  OVER   FALL  CREEK, 
INDIANAl'OLIS. 

1.  The  work  shall  be  constructed  C'omplete  in  accordance  ' 
the  general  plans',  sections  herewith  suhmitted  and  these  spe 
cations. 

2.  In  calculating  strain  for  the  arclies  find  piers  the  follm 
ronditions  will  be  assumed: 
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Modulus  of  elasticity  of  concruti; 1,400,01)0  lljs. 

Modulus  of  elasticity   of   steel 2S,000,000  lbs. 

MaximuuL  iimt  streHs  of  steel 13,000  Ibe. 

Maximuig  compression  per  sq.  iu.  on  concrete. .  500  lbs. 

Masimum  shear  per  sq.  in.  on  concrete 100  Ibe. 

Maxinnim  tension  per  sq.  in.  on  concrete 50  lbs. 

(The  above  to  be  exclusive  of  temperature  Htresses.) 

Live  load  per  square  foot 150  lbs. 

Concentrated  moving  load,  15-ton  steam  roller. 

All  foundations  are  shown  on  plans  and  must  conform  to 
susions  marked  thereon. 

Bundations  on  hardpan,  gravel,  gravel  and  clay,  cemented  sand 
ther  material  intended  to  carry  tlie  load  without  piles,  shall  be 
ivated  to  the  depth,  shown  on  plan. 

he  contractor  shall  constnict  suitable  eofler-dams  for  the  piers 
abutments.  The  earth  inside  thereof  shall  be  excavated  to  the 
li  shown  on  plan.  During  the  placing  of  the  concrete  therein, 
water  shall  he  kept  out  of  the  coffer-dams,  unless  the  bottom  is 
orous  that  it  is  impracticable  to  do  so,  in  which  case  the  con- 
e  shall  be  placed  in  position  by  means  of  shut^s  until  the  bot- 
iB  made  water-tight,  after  which  the  water  shall  be  pumped 
and  the  remaining  concrete  placed  in  position. 
!he  contractor  will  be  required  to  make  the  sides  and  ends  of 
■coffer-dams  water-tight,  und.no  leak  through  them  will  be  con- 
Ted  sufficient  cause  to  require  any  concrete  to  be  placed  by 
ing  of  shutes. 

The  piers,  abutments  and  spandrel  walls  shall  be  built  in 
er  forms.  These  forms  shall  be  substantial  and  unyielding, 
i  proper  dimensions  for  the  work  intended.  And  all  parts 
DDtact  with  the  exposed  faces  of  concrete  shall  he  finished  to  a 
lectly  smooth  surface  by  plastering  or  other  means,  so  that 
urk  or  imperfection  shall  be  left  in  the  work. 

The  contractor  shall  build  an  unyielding  false  work  or  cen- 
D^.  The  lagging  shall  not  be  less  than  two  inches  thick  and 
iressed  to  a  uniform  she,  so  that  when  laid  it  shall  present  a 
Wth  surface  and  this  surface  shall  conform  to  tlie  line  shown 
the  drawings. 

rbe  contractor  must  provide  against  the  tendency  of  the  centers 
the  crown  as  they  are  loaded  at  the  haunches.  The  cen- 
i-t  be  built  to  allow  for  a  settlement  of  one  inch  at  the 
ilie  arches.  The  centers  shall  not  be  struck  until  at  least 
ys  after  the  completion  of  the  arches.  Great  care  shall 
n  lowering  the  centers  so  as  not  to  throw  undue  strains 
ppiin  the  arches.  It  is  probable  that  three  centers  will  lie  in  use 
Tt  Ihe  same  time.  The  steel  rihs  in  the  bridge  will  be  of  tlie  num- 
'*.  Wfight  and  length  shown  on  plan.  They  must  be  carefully 
[|T«1  and  put  into  place  entirely  free  from  oil  or  paint.  All  scale 
tnst  must  be  removed  immediately  before  placing  the  arch  con- 
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L-rete  about  the  ribs  bj'  scraping  them  tiioroughly  with  sandpa 
iir  stiff  wii'e  brushes.  The  ribs  shall  consist  of  ten-inch  stand 
1-bcams,  twejity-livc  puiinds  per  foot,  eut.-h  I'ib  to  be  made  in  t 
sections,  fuUj  spliced  with  top  and  bottom  flange  plates  and  ■ 
web  plates  on  each  side.  The  ends  of  the  steel  ribs  in  the  al 
ments  shall  be  securely  riveted  to  a  ten-inch  channel  runn 
transversely  through  each  abutment.  In  the  piers  the  end  of  e 
rib  shall  be  connected  with  a  corresponding  one  in  the  adjoin 
arch  by  two  web  plates.  All  ribs  shall  be  connected  by  tk 
quarter-inch  tie  rods  at  inter\-als  of  about  twelve  feet.  At 
crown  of  the  arches  the  lower  flanges  of  the  ribs  shall  be  two  ii 
distant  from  the  top  of  the  lagging. 

6.  In  lieu  of  I-beaiiis  steel  ribs  may  be  imbedded  in  the 
Crete,  consisting  of  flat  bars  thoroughly  spliced  together  with  if 
ets  driven  through  the  center  of  each  bar  and  spaced  eight  inolw 
center  to  center,  with  heads  projecting  about  seven-eighths  of 
inch  from  each  face  of  bar,  except  through  spliced  plates.  Tlie  I 
shall  be  in  pairs  with  their  center  plate  two  inches  within  the 
uer  and  outer  lines  of  the  arch  respectively.  If  bars  are  usei 
stead  of  the  I-beams,  the  contractor  shall  submit  plans  show 
sections  and  method  of  construction. 

7.  All  steel  shall  be  uniform  in  quality.  Finished  part  r 
be  free  from  seams,  flaws  or  cracks  and  have  a  workmanlike  fini 
The  phosphorus  not  to  exceed.  0.08  per  cent.  Test  pieces  fn 
finished  material  shall  have  an  ultimate  strength  of  from  60,0ffl 
to  68,000  pounds  per  square  inch  and  elastic  limit  of  one-haL 
the  ultimate,  shall  not  elongate  less  than  20  per  cent,  iu  eighi 
inches,  and  show  a  reduction  of  area  at  point  of  fracture  of  nw 
less  than  40.  per  cent.  It  must  bend  cold  one  hundred  and  eigh'" 
degrees  around  a  curve  whose  diameter  is  equal  to  the  thickness  i 
the  piece  tested,  without  crack  or  flaw  on  convex  side  of  bend, 
tension  test  the  fracture  shall  be  entirely  silky.  Sections  shall  not! 
vary  more  than  two  and  one-half  per  cent,  from  those  ordered.       i 

8.  Concrete. — The  eonci-ete  shall  be  composed  of  clean,  hail] 
broken  stone  with  irregular  surface,  clean,  sharp  sand,  and  Port] 
land  cement,  mixed  in  the  fH^portions  hereinafter  specified.  The' 
stone  must  be  free  from  earth  or  foreign  matter  and  the  dust  mu8t| 
be  entirely  removed.  The  sand  must  be  free  from  earth  and  loam, 
sharp  but  not  too  fine.  If  the  mixing  is  done  by  hand  the  eeme^ 
and  sand  shall  first  he  thoroughly  mixed  in  a  dry  state  in  the  prtf- 
portions  specified.  The  stone,  after  being  thoroughly  drenohefl 
vrith  water,  shall  then  be  deposited  on  this  mixture.  Clean  watQC 
shall  then  be  added  and  the,  mass  thoroughly  mixed  and  tumejl 
over  until  each  stone  is  covered  with  mortar,  and  the  batch  shall  hf 
deposited  without  delay,  and  thoroughly  rammed  until  all  \oi3t 
are  filled.  No  more  water  shall  be  used  than  the  concrete  wiS 
\teaT  without  quaking  in  ramming.  The  mixing  must  he  done  fl| 
rapidly  as  possible  and  the  batch  deposited  on  the  work  withoi ' 


vork  withtMl 


Apitraved  niixiflg  macliiuee  iimv  liu  used.  The  iiigreJlents 
be  placed  in  the  inachiue  iu  a  drj  state  iu  tlie  volume  epeci- 
aiid  tboruuglily  iiiised,  after  which  clean  water  shall  be  added 
the  mixing  continued  until  the  wet  mixture  is  thorough  and 
mass  uniform ;  otherwise  the  method  used  in  the  hand-mixing 
be  followed. 

For  cement  specification,  see  chapter  od  Specifications  for 
ent. 

.  The  abutments  and  piers  will  be  of  concrete  made  in  the 
Hjrtion  of  one  part  of  Portland  cement,  two  parts  of  sand  and 
n  parts  of  broken  atone  that  will  pass  through  a  two-inch  ring 
rts  by  volume).  Tiie  abutments  and  pier  concrete  will  termi- 
6  in.  a  hidden  irregular  line  approximately  at  right  angles  to  the 
of  thrust  as  shown  on  plan. 

The  concrete  for  the  arches  will  be  made  in  the  proportion 

;  part  of  Portland  cement,  two  parts  of  sand,  four  parts  of 

1  stone.    The  concreting  of  the  arches  shall  he  started  aimul- 

003  from  both  haunches  in  longitudinal  sections  wide  enough 

ast  to  include  two  steel  ribs,  each  layer  being  well  rammed  in 

e  before  the  previously  deposited  layers  shall  have  had  time  to 

iaUy  set.    The  widths  of  the  sections  shall  be  syDimetrieal  and 

be  uniform  in  the  several  arehea.     The  work  shall  proceed 

and  night  continuously  if  necessary  to  complete  each  longitu- 

1  section.    The  sections  while  being  built  shall  be  held  in  place 

abstantial  timber  forms  perpendicular  to  the  center  and  the 

I  parallel  to  each  other  and  to  the  axis  of  the  bridge,  and  these 

la  shall  be  removed  after  the  sections  have  set  eufSciently  to 

t  of  it. 

The  spandrel  and  abutment  walls  shall  be  of  concrete  as 
fied  for  the  abutments  and  piers.  Each  spandrel  wall  between 
Dsion  joints,  each  abutment  wall  and  each  section  of  the 
3B  must  be  completed  as  continuous  work.  The  abutments  and 
may  be  built  each  in  several  days'  work,  leaving  the  com- 
1  work  of  each  day  approximately  at  right  angles  to  the  line 
■ust,  which  in  the  piers  may  be  taken  as  vertical.  In  con- 
g  old  concrete  with  new.  or  one  section  of  concrete  with 
jr,  the  section  previously  placed  shall  be  thoroughly  wet  and 
einahed  with  pure  cement,  and  this  must  be  done  immediately 
ivance  of  the  new  work. 

..    Sprinkling. — All  concrete  after  taking  its  initial  set  must 
^t  moist  by  sprinkling  water  on  it  for  at  least  ten  days. 
,     Expansion  joints  will  be  provided  at  the  ends  of  the  span- 
walls. 

Waterproofing. — The  upper  surface  of  the  arches  and 
menta  and  the  lower  six  inches  of  the  spandrel  and  abutment 
I  ehall  be  painted  with  coal-tar  pitch  of  the  grade  iised  for 
ig  cement.  The  expansion  joints  shall  be  covered  with  lapped 
»  of  tflr  paper  painted  and  held  in  place  hy  the  same  pitch. 
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Auj  other  suitable  waterproof  material  wliicii  will  effeutually  i 
elude  water,  and  satisfactory  t«  the  Board  of  Public  Works  a. 
City  Engineer,  can  be  used  in  plaee  of  the  coal-tar. 

16.  OmtnaffE.— Provisions  shall  be  made  for  draining  t 
arches  and  piers  in  a  manner  satisfactory  to  the  Engineer. 

17.  Earth  Fill. — The  space  between  the  aimndrel  walla  will  b 
filled,  with  sand,  earth  or  other  suitable  material  and  be  thoronghl; 
compacted  by  ramming  or  by  steam  road  roller  or  other  effeotafli 
means  and  be  finished  to  the  proper  grade  to  receive  the  ourii 
ing  and  pavements. 

18.  Paving. — ^AU  curbing,  sidewalks  and  asphalt  paving  slui 
be  exeeutfid  according  to  the  plans  and  according  to  the  standMl 
specifications  on  file  in  the  office  of  the  Board  of  Public  Woria 

19.  Stone  Facing. — The  ring  stones,  cornices  and  fuces  (i 
spandrel  piers  and  abutments  shall  be  of  the  best  quality  of  Bei 
ford  limestone.  The  spandrel  walls  will  be  backed  with  coneM 
or  rubble  masonrj'  to  the  thicknesa  required.  The  stone  faoii 
shall  in  all  cases  be  securely  bonded  or  clamped  to  the  backin 
All  stone  shall  be  rock-faced  with  the  exception  of  cornices  a" 
string  courses,  which  shall  be  sawed  or  bush-hammered.  The  ri 
stones  shall  he  dressed  to  true  radial  lines  and  laid  in  Portlai 
cement  mortar  with  joints  not  to  exceed  one-quarter  of  an  iiw 
All  other  stones  shall  he  dressed  to  true  beds  and  vertical  joia 
"No  joint  shall  exceed  one-quarter  of  an  inch  in  thickness  ai 
shall  be  laid  to  break  joints  at  least  nine  inches  with  the  eooi 
below.  All  joints  shall  be  cleaned,  wet  and  neatly  pointed,  T 
faces  of  the  walls  shall  be  laid  on  true  lines  and  to  the  dimensio 
given  on  plan,  and  the  corners  shall  have  a  chisel  .draft  one  in 
wide  carried  up  to  the  springing  line  of  the  arch,  or  string  coun 
All  cornices,  keystones,  brackets,  etc.,  shall  be  built  into  the  wo 
in  proper  position  and  shall  be  of'  the  form  and  dimensions  shol 
on  plan. 

20.  Railing. — The  railing  shall  be  of  depth  of  stone  as  shoi 
on  plan  and  shall  be  brought  to  true  alignment  and  be  firmly  fai 
ened  to  the  outside  of  each  sidewalk  in  the  position  shown. 

31.  Cleaning  Up. — Upon  the  completion  of  the  work  and  \ 
fore  final  acceptance  thereof,  the  contractor  shall  remove  all  t« 
porary  work  from  the  creek  and  all  rubbish  from  the  street. 

33.  Removal  of  Old  Bridge. — The  old  bridge  shall  be  remoi 
by  contractor.  The  iron  trusses  shall  be  piled  up  on  the  bank  a 
the  timber  and  the  stone  shall  become  the  property  of  the  contract 

33,  Temporary  Fool.  Bridge. — The  contractor  shall,  at  lis  ff 
expense,  erect  a  tempomrv  foot-bridge  six  feet  wide  across  J 
creek  during  the  construction  of  the  bridge. 

84.  For  all  patented  appliances  or  methods  used  in  tile  Of 
etruetion  of  these  bridges  the  contractor  sliall  protect  the  fi 
against  any  and  all  claims  on  account  of  such  patents  and  i^ 
himself  be  held  liable  for  such  claims. 
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The  contractor  shall  bid  a  lump  surii  for  each  bridge  complete. 
EstiiaateB  shall  be  maile  monthly  on  the  amount  of  work  done,  l)ui 
50  per  cent,  of  the  entire  cost  of  the  bridge  shall  be  retained  by  the 
ri^  until  the  entire  bridge  has  been  constructed,  tested  and  ac- 
cepted by  the  city.  The  contractor  shall  file  a  guarantee  bond 
satiefactorj  to  the  Board  of  Public  Works  for  the  sum  of  five  thou- 
tand  dollars  {$0,000,00),  the  same  to  be  in  forL«  for  thrct!  years 
jifter  the  date  of  the  final  acceptance  of  the  work.  Before  the 
nal  acceptance  of  the  work,  the  c-ontractor  Bhal!  show  a  receipt  in 
11  that  all  bills  have  been  jmid. 


loncrete  materials  may  be  classed  as  follows : 
.. — Crushed  limestone,  which  shall  be  stone  not  larger  than  two 
g  in  any  dimension,  properly  crushed,  and  passed  through  a 

Kor  other  screen  having  holes  two  inches  in  diameter.  This 
e  mixed  with  smaller  crushed  stone  and  stone  dust  in  the 
1  proportions  as  it  comes  from  the  crusher,  but  shall  have  no 
ly  or  clayey  matter  mixed  with  it.  •  '  *  Large  pieces  of 
ftxme  must  not  be  mixed  with  the  crushed  limestone.  •  •  • 
, — Crushed  Oranitu. — This  shall  generally  be  used  of  two  sizes: 
i  crushed  granite  to  be  used  as  a  cubstitutc  for  sand,  and  a 
er  size,  particles  of  which  are  not  larger  than  ^  inch  in 
eat  climension,  and  to  be  used  as  a  substitute  for  crushed 
istone  in  making  bridge  seats,  pedestal  stones,  etc.  All  crushed 
lite  shall  be  clean,  entirely  free  from  uust  and  eari;hy  or  clayey 
ter,  and  each  grade  shall  he  of  practically  uniform  size.  *  *  » 
, — -Sand  for  concrete  shall  consist  of  clean,  sharp  sand.  "  *  • 
d  shall  not  be  rejected  if  containing  occasionally  pieces  of 
H  gravel.  A  sand  is  preferred  which  will  not  pass  through  a 
s  having  thiriiy  meshes  to  the  inch.  Sand  shall  he  free  from 
h  or  alluvial  matter;  and,  when  tested  by  stirring  with  water 
ly  rubtiing  in  the  hands,  shall  not  show  the  existence  of  more 
I  one-half  of  one  per  cent,  of  loam,  clay,  or  earth. 
atural  cemeut  concrete  may  be  used  where  foundations  are 
rely  aobmei^ged  below  low-water  mark  or  where  tliere  is  no 
of  the  same  being  exposed  to  the  action  of  the  water  by  cut- 
'  away  the  surrounding  earth.  Natural  cement  concrete,  how- 
;  shall  be  used  only  where  a  firm  and  uniform  foundation  ia 
ad  to  exist  after  excavations  are  completed.  In  all  cases  where 
nmdations  are  liable  to  be  exposed  to  the  action  of  the  water,  or 
J»bere  the  material  in  the  bottom  of  the  excavatiouB  is  soft  or  of 
Bqual  firmness,  Portland  cement  concretip  must  he  employed  for 
todation  work. 

Hatural  cement  concrete  sliall  usually  be  made  in  the  propor- 
s  (by  measure)   of  one  part  of  approved  cement  to  two  parts  of 
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t-anii  and  five  parts  of  erus)ied  stone,  al!  of  oljaracter  as  abo 
specified.  For  Portland  cement  concretr  foundations  one  part : 
approved  cement,  three  parts  of  sand  and  six  parts  of  ernah 
stone  may  be  used.  Wherever  *  *  *  a  stronger  concrete  ia  1 
(juired  than  is  above  specified  •■  *  *  a  natural  cement  concrete 
one,  two,  and  four,  and  a  Portland  cement  concrete  of  one,  t^^ 
and  five  may  be  substituted  for  the  above. 

Portland  cement  concrete  shall  generally  be  made  for  the  bod 
of  piers  ami  abutments,  for  all  wing-walls  of  same,  and  for  ( 
bench  walls  of  arch  culverts,  in  Ihe  proportions  (by  meaaore) 
one  part  of  cement,  two  and  one-half  parts  of  sand  and  six  pa 
of  crushed  atone.  Where  special  strength  may  be  required  1 
any  of  this  work,  concrete  in  the  proportions  of  one,  two,  and  t 
may  be  used.  *  *  * 

For  arch  rings  of  arch  culverts  and  for  parapet  head  walls  a 
copings  to  same,  Portland  cement  concrete,  in  proportions  of  o. 
two,  and  five,  shall  generally  be  used.  Concrete  of  these  pro|> 
tions  shall  also  generally  be  used  for  parapet  walls  behind  brifl 
rests  of  piers  or  abutments,  and  for  the  finished  copings  (if  use 
on  wing  walls  of  concrete  abutments. 

Bridge  seats  of  piers  and  abutments  and  copings  of  conerrt 
inasonrv,  which  arc  to  carry  pedestals  for  girders  or  longer  span 
of  iron  work,  shall  generally  be  made  of  crushed  granite  and  Fori 
land  cement,  in  the  proportion  (by  meaeure)  of  one  part  of  i 
proved  cement,  two  parts  of  fine  granite  screenings,  and  three  pa 
of  coarser  granite  screenings,  the  larger  of  which  shall  not  excee( 
inch  in  greatest  dimension. 

Mixing  Concrete. — All  concrete  must  be  mixed  on  subatanl 
platforms  of  boards  securely  fastened  together,  so  that  the  varii 
materials  of  the  concrete  can  be  kept  entirely  free  from  mixti 
of  foreign  matter.  Hand-mixed  concrete  shall  not  be  made 
batches  of  more  than  one  yard  in  each  batch.  The  proper  amoi 
of  the  several  kinds  of  material  shall  be  measured  in  some  1 
*  *  *  The  measurement  of  sand  and  broken  stone  in  tlie  ordi 
shallow,  round  bottom  wheelbarrow  will  not  be  considered  sa 
factory,  and  shall  not  be  permitted. 

The  detail  of  mixing  concrete  by  hand  ^hail  be  generally  as  i 
lows:  The  proper  amount  of  sand  shall  be  measured  out  i 
spread  upon  the  concrete  platform,  and  the  proper  amount 
cement  shall  be  delivered  and  spread  upou  the  same;  the  sand  t 
cement  shall  be  turned  over  dry,  either  by  means  of  shovels 
hoes,  until  they  are  evenly  mixed.  They  shall  then  be  wet  a 
made  into  a  rather  thin  mortar,  and  shall  then  again  be  spres 
ihto  a  uniform  and  thin  layer  on  Ihc  platfunn.  The  stone  (p« 
lausly  drenched  with  water)  shall  bi-  spread  upon  the  mortar,  a^ 
^Wrhole  shall  be  turned  over  at  least  twice  •  *  *  befoi 
|l  taken  to  be  placed  in  the  work.  *  *  *  The  water  i 
1  lUKMi  the  mass  in  buckets  or  large  quantities,  but 


Ij  or  sprinkler  used.  The  inspector  shall  insist  tliat  the  re- 
mt  mixture  of  sand,  cement  iind  Btons  is  as  nearly  as  ^wsaihle 
Dhu  in  character,  the  mortar  being  equally  distributed  through- 
the  mass  of  the  stone.  Al*o  that  the  mixture  is  neither  too  wet 
too  dry.  It  should  be  of  such  a  consirtency  that,  when  ihor- 
ily  rammed,  it  will  quake  slightly,  hut  it  should  not  be  thin 
igh  to  quake  in  the  barrow  or  before  ramming.  •  *  ♦ 
achine-mixed  concrete  shall  be  of  the  same  general  consistency 
lie.  hand-mixed  concrete  above  specified.  Proper  precautions 
1  be  taken  to  see  that  the  requisite  proportions  of  the  different 
Mlientg  are  used.  H  machines  are  used  which  are  not  provided 
devices  to  deliver  each  of  them,  the  process  of  making  con- 

sliall  be  as  follows:     The  proper  amount  of  sa^d,  cement, 

stone  for  a  batch  not  to  exceed  one  yard  of  concrete  shall  be 

ed  on  the  platform  and  roughly  mixed  together,  so  that  when 

/  mass  is  cut  down  and  delivered  to  the  miser  by  means  of 
els,  proper  amounts  of  each  of  the  ingredients  are  handled  in 
shovelful. 

will  not  he  regarded  as  a  satisfactory  process  to  delivei'  crushed 
E,  sand  and  cement  at  random  to  the  mixer,  without  taking 
!  special  means,  as  above  described,  to  insure  the  delivery  of 
iroper  quantities  of  each  ingredient  as  nearly  as  may  be  simul- 
)UBly. 

ouids. — Moulds  of  substantial  charaeter  shall  be  made  in  which 
•net  all  concrete  work.     •     •     *     fhe  face  of  the  motild 

to  the  concrete  shall  bo  finished  smooth,  plank  which  are 
fid  at  least  on  one  side  being  employed  for  this  purpose.  Ma- 
l  for  the  moulds  shall  be  of  sufficient  thickness,  and  the  frame 
ing  them  shall  be  of  sufficient  strength,  so  that  they  shall  be 
td^ly  unyielding  during  the  process  of  filUng,  tamping,  etc. 
Afferent  parts  of  the  frame  work  *  •  •  may  be  fastened 
Jier  by  tie  rods  extending  through  tlie  concrete.  If  such  tie 
ate  used  they  shall  be  so  designed  that  no  iron  work  will  be 
outside  of  the  concrete  or  within  less  than  two  inches  from  the 
of  the  same  when  the  moulds  are  removed.  This  may  be  ac- 
jlifihed  by  sleeve  nut  connections  which  will  permit  the  removal 
le  projecting  ends  of  bolts,  or  rods,  etc.  *  *  •  Another 
Eactoiy  method  of  bracing  moulds  is  to  construct  them  with 

ties  between  the  front  and  back,  these  ties  to  be  placed  at 
icnt  intervals  above  the  lower  portion  of  the  mould  and  to  be 
iTcd  aa  the  concrete  is  built  up,  the  studding,  out  of  which  the 
Ids  are  constructed,  being  sufficiently  long  to  extend  above  the 
if  the  finished  masonry,  and  at  least  one  set  of  ties  being  uaed 
B  this  level.  In  general  2-ini.'h  plank,  sized  to  approximately 
;ph  thickness,  shall  he  uaed  for  tne  facing  of  the  moulds,  and 
3Jng  for  frames  shall  be  placed  at  intervals  not  more  than  4 
apart.  The  planking  forming  the  lining  of  the  moulds  shall 
riably  be  fastened  to  the  studding  in  perfectly  horizontal  lines. 
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till"  cads  of  these  jihinks  tihall  be  i.ieatly  butted  against  each  oth( 
and  tbe  inner  aurfaco  of  the  mould  shall  be  as  nearly  as  poss' 
perfectly  Binooth,  without  crevices  or  olfaetB  between  the  side 
ends  of  adjacent  planks.  Where  planks  arc  used  a  second  t 
they  shall  he  thoroughly  cleaned,  and,  if  neeeseary,  the  sidee  i 
ends  shall  he  freshly  joinred  so  as  to  make  a  perfectly  smooth  fi 
to  the  concrete. 

Placing  Concrete.- — Concrete  shall  generally  be  placed  in  I 
work  in  layers  not  exceeding  six  inches  in  thickness,  and,  in  g 
era!,  one  layer  siiall  be  entirely  completed  before  another  oni 
comnienced.  If  delivered  by  wheelbarrows,  it  shall  bo  dumped 
closely  as  possible  where  required,  so  as  to  avoid  as  much  as  ] 
sitile  the  handling  or  turning  over  the  same  by  means  of  shff 
within  the  excavation  or  mould.  Where  it  is  not  practicable  entii 
to  complete  one  layer  before  commencing  a  second  one,  a  plan 
sis  inches  wide  or  more,  shall  be  securely  fastened  into  the  a 
vation  or  mould,  against  which  the  end  of  the  layer  of  concrete  al 
bo  rammed,  thus  providing  for  a  vertical  joint  in  this  layei 
concrete,  and  if  a  second  layer  has  to  be  stopped  short  of  the  1 
length  of  the  work,  a  Fecond  cross  plank,  placed  at  least  one  i 
back  from  the  end  of  the  first  layer,  shall  be  secured  to  the 
cavation  or  to  the  mould,  against  which  to  ram  the  second  IftJ 
of  concrete.  Layers  of  concrete  masonry  must  not  be  tapered 
in  wedge-shaped  slopes,  but  must  be  built  with  square  ends  i 
method  above  described,  and  the  surface  of  each  projection  mi 
finished  hard  and  smooth,  and  flushed  full  of  mortar,  no  poro 
or  loose  atone  being  left  thereon.  Layers  must  not  be  mada 
greater  thickness  than  six  inches  unless  specially  permitted,  i 
each  layer  mnst  be  thoroughly  rammed,  and  the  concrete  must 
of  such  consistency  that  heavy  ramming  ■will  produce  a  sli 
qnaking  action.  In  other  words,  the  concrete  must  be  so  thoroi^ 
compacted  that  there  will  be  no  pores  or  open  spaces  between 
stone  of  which  it  consists,  which  are  not  thoroughly  filled  i 
mortar.     *     *     • 

A  facing  of  mortar,  consisting  of  one  part  cement  (by  measi 
to  two  parts  of  sand,  shall  be  put  in  next  to  the  moulds,  for 
Portland  cement  concrete  work  for  piers,  abutments,  arches, 
walls,  parapet  walls,  and  any  other  places  where  directed  * 
to  form  a  finish  for  all  such  parts  of  the  above  classes  of  woH 
are  to  be  exposed  to  the  weather,  or  which  are  liable  to  becomi 
exposed.  A  similar  facing  shall  be  used  for  tlie  top  surface  ol 
concrete  masonry  not  finished  with  granitoid  work,  and  such  i 
faces  shall  be  finished  in  the  style  of  sidewalk  work. 

The  exact  thickness  of  one  and  one-half  inches  for  this  ink 
shall  be  secured  in  the  following  manner:     A  piece  of  sheet  i 
six  in(;heB  in  width  (the  height  of  one  course  of  concrete),  an^ 
any  convenient  length,  say  from  six  feet  upwards,  having  smalli' 
angle  irons,  the  projecting  leg  of  which  shall  be  I^  inches  i       ""'■' 
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riveted  to  its  face,  at  intervals  of  about  two  Ceut,  and  provided 
with  handles  standing  aljove  the  upper  edge  at  or  near  each  end 
shall  be  furnished.  *  *  •  xhia  piece  of  iron  plate,  if  placed 
Trith  the  projecting  angles  against  the  face  of  the  mould,  will 
leave  a  space  of  1^  inches  between  it  and  the  mould.  This  space 
shall  be  filled  with  mortar  required  for  facing,  whieh  mortar  shall 
be  mixed  in  wnall  batches  from  time  to  time  as  needed  for  the 
work.  When  the  space  between  tiie  iron  plate  and  the  mould  is 
filled  and  tamped  with  a  shovel  or  other  tool  to  insure  complete  fill- 
ing of  the  whole  space  between  the  iron  plate  and  the  face  of  the 
mould,  and  when  the  layer  of  ordinary  concrete  is  hacked  up 
against  this  iron  plate,  it  is  to  be  withdrawn  by  means  of  the 
handles  and  the  whole  mass  of  concrete  rammed  in  one  uniform 
layer.  *  •  •  Mortar  should  be  of  a  consistency  so  that  it  will 
flow  somewhat  freely-  At  the  same  time  this  mortar  must  not  be 
made  so  thin  that  the  crushed  stone  may  be  forced  through  it  in  the 
process  of  ramming. 

26.  Expafision  Joints.— Where  masonry  structures  are  more 
than  100  feet  in  length,  such  provision  for  expaosion  joints  shall 
lie  made  as  may  be  specified.  •  »  *  Generally  in  the  construc- 
tion of  large  arches,  or  of  smailer,  long  concrete  arches,  the  work 
jball  be  subdivided  into  sections  of  approximately  25  feet  in  length, 
sh  section  being  separated  from  the  adjacent  one  by  a  vertical 
nt  extending  entirely  through  the  bench  walls,  arch  rings,  etc.; 
t  the  foundation  work  shall  be  stepped  as  previously  explained, 
1  made  in  one  continuous  raonolitoic  mass.  Temporary  vertical 
rtitions  shall  be  put  into  the  moulds,  against  which  the  concrete 
"1  be  thoroughly  rammed,  where  arch  culverts  are  subdivided 
I  short  lengths  as  above  specified,  these  partitions  being  re- 
rred  as  each  section  ia  completed,  and  the  next  adjacent  section 
[ig  rammed  against  the  concrete  already  constructed  and  set. 
9  joints  thus  made  shall  not  be  flusiied  with  mortar,  nor  shall 
'  attempt  be  made  to  make  the  fresh  concrete  adhere  to  the 
Br  work,  it  being  the  intention  that  any  contraction  shall  open, 
that  settlement  shall  effect  a  sliding  action  at  such  vertical  joints, 
"ler  than  to  break  up  the  concrete  in  the  separate  sections. 


Sand. — Sand  will  be  clean,  coarse,  and  sharp,  and  will  be  screened 

the  site  of  the  work,  if  necessary. 

Cement. — Cement  will  he  of  the  best  quality  of  freshly  ground 
fdraulic  cement,  and  will  be  equal  in  quality  to  the  best  brand 

Louisville  cement. 
'  Cement  will  be  subject  to  test  by  the  railroad  company  and  must 
'  md  a  tensile  stress  of  fifty  (50)  pounds  pev  square  inch  of  sec- 
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tional  area  on  specimen  of  neat  cement  allowed  a  set  of  thirty  m 
utea  in  air  and  twenty-four  (24)  hours  imder  water. 

Cement  will  be  delivered  on  the  work  in  original  paj^kages  i 
must  be  carefully  protected  from  moisture. 

Broken  Stone. — Stone  will  be  hard,  sound,  and  durable;  will 
thoroughly  screened  over  a  three-fourths  (£)  inch  mesh  wire  Bcrs 
and  will  be  free  from  mud,  clay,  dust,  or  any  earthy  admistl 
whateTBT. 

Eighty  (80)  per  cent,  of  the  stones  will  pass  through  a  ringt 
(S)  inches  in  diameter,  and  the  remainder  through  ii  ring  th 
(3)  inches  in  diameter. 

Co n ere (e.— Concrete  will  consist  of  one  meaBuro  of  cement,  i 
measures  of  sand,  and  about  four  measures  of  broken  stone,  i 
ment  and  sand  will  first  be  thoroughly  mixed  dry  in  a  clean,  d| 
box  with  hoes  or  by  shovels;  water  will  then  be  added  to  mak 
good  stiff  mortar  and  will  be  thoroughly  worked  to  ensure  a  gi 
mixture ;  broken  stone  thoroughly  wet  will  then  be  added  to  ■ 
mortar,  and  the  materials  turned  witli  shovels  until  the  mixtun 
uniform  and  each  stone  covered  with  mortar. 

After  mixing,  concrete  will  be  quickly  laid  in  horizontal  1^ 
not  exceeding  nine  (9)  inches  in  thickness,  and  will  be  thorouf 
rammed  until  the  water  rises  freely  to  the  top. 

Mortar  must  be  used  immediately  after  being  mixed,  and  ui 
no  pretext  will  mortar  be  used  which  requires  retempering. 

In  freezing  weather  all  ice  will  be  removed  from  the  material^ 
composing  the  concrete,  and  warm  water  will  be  used,  containing 
one  pound  of  salt  for  each  gallon  of  water  when  the  temperature 
is  at  33  degrees  F.,  and  one  ounce  of  salt  in  addition  for  every  de- 
gree of  temperature  below  30  degrees  F. 

Contractor  will  furnish  such  necessary  lumber  or  other  materialB 
as  will  ensure  that  all  lines  and  corners  Will  be  preserved  true  a 
sbarp.   No  portion  of  the  mould  will  be  removed  until  the  conta 
resting  against  it  has  been  in  place  thirty-six  (36)  hours.  i 

Finish.—Ail  that  portion  of  the  wall  above  the  footing  eou3 
excepting  the  post-holes,  and  all  the  floor  of  the  manhole  and  t 
inside  face  of  inlets  will  be  floated  up  with  a  mortar  composed  c 
one  part  of  Alsen's  German  Portland  cement  and  one  part  < 
clean,  coarse,  sharp  sand,  thoroughly  mixed  and  made  into  nioi± 
by  the  addition  of  water. 

EXTRACTS    FROM    THE    KOLES    AUD    INSTBUCTIONS    FOB    BUSC^HnS] 

"company  work"  of  new  YORK  CENTRAL  4  HDDSON 

RIVER  RAILROAD. 

Concrete  Mixing. — 5fis    the     cement    and     sand     as  "folli 
Spread  about  one-half  of  the  sand  to  be  used  in  a  batch  of  i 
evenly  over  the  bed  of  the  mortar  box,  then  spread  the  ceid 
evenly  over  the  top  of  the  sand,  and  finally  spread  the  remaind^ 
the  sand  on  top.    The  sand  and  cement  rfiould  then  be  thtwoi ' 
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I  mixed  by  tuniing  and  returning  at  least  six  times  witli  a  shovel. 
ixtuTe  is  then  drawn  to  one  end  of  tin?  box  and  water  poured 
n  at  the  other  end.  Then  draw  the  mixture  down  to  the  water 
ffith  a  hoe,  small  quantities  at  a  time,  and  mix  vigorously  until 
Ifliere  is  a  good  stifE  mortar.  Enough  water  should  be  used  bo  that 
pe  mortar  will  work  well  under  the  trowel.  Then  level  off  the  mix- 
bre  and  spread  over  it  the  required  amount  of  broken  atone  or 
pavel,  which  should  be  first  moistened ;  then  thoroughly  mix  the 
rhole  mass  by  turning  and  returning  it  with  shovels  iu  rowa^  at  all 
'mes  preserving  the  same  thickness  of  the  mass  until  the  mortar 
lioroughly  fills  all  the  interstices. 

'  A  thorough  mixture  of  the  ingredients  is  the  first  condition  of  a 
food  concrete. 

A  mortar  box  with  detachable  sides  will  be  found  eoonomieal 
and  convenient  for  concrete  mixing. 
Concrete  Laying. — After  the  concrete    is  mixed    it  should    be 
niekly  laid  in  sections,  in  layers  not  exceeding  8  inches  in  thick- 
is;  and  shall  be  thoroughly  rammed    with    2-man    rammers, 
Ijeighing  not  less  than  30  poundg  each,  until  the  water  flushes  to 
B  surface.    It  shall  be  allowed  at  least  twelve  hours  to  set  before 
by  work  is  laid  on  it.    Concrete  mixed  for  over  one  hour  will  not 
e  allowed  in  the  work. 
I  Forms  of  timber  shall  be  used  wherever  necessary  to  maintain 

e  dimensions  of  the  concrete  shown  on  the  plans. 
I  Facing  Concreie.— Concrete  for  facing  old  masonry  shall  con- 
t  oi  1  part  best  quality  Portland  cement,  2  parts  clean,  coarse, 
larp  sand,  and  4  parts  of  J-inch  broken  stone,  with  outer  facing 
iSiating  of  a  mortar  of  the  proportions  of  one  part  Dyckerhoff, 
mania,  or  other  approved  imported  Portland  cement,  to  3  parte 
a,  coarse,  sharp  sand  of  an  average  thickness  of  J  inch  depoe- 
led  Bimultaneoualy  with  the  backing ;  to  be  securely  fastened  to  the 
d  masonry  with  anchors  and  twisted  rods  as  shown  on  the  standard 
"  3  moulds  as  specified  below. 
\  Moulds. — The  concrete  shall  be  deposited  in  moulds  made  from 
Bsed  matched  siding  firmly  held  in  place  by  exterior  braces, 
^sts,  etc. ;  or  by  bolts  or  ties  so  made  as  to  be  removed  from  the 
wk  and  leave  no  iron  within  1  inch  of  the  face  of  the  finished 
rrk.     The  siding  shall  be  set  truly  horizontal,  with  butt-joints 
nlj  vertical  and  with  the  faces  against  which  the  concrete  is,  to  be 
aced,  dressed,  and  set  to  true  planes,  and  covered  with  soft  soap 
r  other  approved  material    to    prevent    "sticking."     After    the 
lids  are  removed,  any  open  or  porous  places  shall  be  neatly 
L  with  pointing  mortar;  and  if  so  directed  by  the  engineer, 
i  exposed  faces  of  the  work  shall  be  washed  with  neat  Portland 
ment  to  give  a  uniform  smooth  finish  to  the  exposed  surfaces. 
Temperature  Changes.— lu  large  structures,  provision  for  ex- 
pansion and  contraction  shall  be  made  by  tarred  paper,  vertical 
joints  not  less  than  50  feet  apart  extending  through  the  mass.    Wet 


down  all  outsidf  eurfaces  each  day  until  thu  expiration  of  tw( 
weeks  sifter  the  entire  work  is  completed. 

CEMENT  WALKS. 

Some  general  instraetions  and  specifications  for  laying  cemra 
walks  are  given,  and  they  are  followed  by  samples  of  full  specificj 
tions  from  St.  Louis,  Pittsburg  and  Indianapolia  as  examples 
the  variations  in  specifications  which  produce  good  walks. 

It  is  e9pecia.lly  important  in  this  elaas  of  work  to  use  the  be^ 
materials,  carefully  selected,  and  to  esereiBe  great  care  in  eveij 
part  of  the  work. 

Thorough  drainage  of  the  foundation  course  of  gravel,  brokta 
stone  or  cinder  must  be  assured,  and  this  foundation  must  be  ti 
once  firm  and  porous,  and  well  compacted.  It  is  well  to  do  the 
cavating  and  filling  some  time  before  the  concrete  is  put  in,  tl 
securing  thorough  setting.  But  cross  hoards  should  be  placed 
the  fill  and  plank  laid  lengthwise  on  these  to  prevent  packing 
one  portion  more  than  another,  where  the  walk  is  much  used. 

The  thickness  of  the  porous  bed  is  not  important  if  it  be  cert 
it  is  sufheient  to  insure  solidity  and  perfect  drainage  at  every  p 

The  bed  should  he  well  wet  down  before  putting  in  the  coner 

Two  by  four  inch  strips  should  be  firmly  staked  on  edge  « 
upper  edge  to  grade,  and  braced  apart  to  desired  width  with  ci 
pieces  between. 

A  thoroughly  mixed  body  of  concrete  composed  of  one  part 
ment,  two  parts  sand  and  four  parts  gravel,  pebbles  or  broke 
stone,  is  shoveled  between  the  strips,  having  been  tempered 
such  degree  of  dampness  that  when  rammed  solidly  to  place  bo 
water  will  be  forced  to  the  surface.' 

Sufficient  concrete  is  used  that  about  three-quarters  inch 
remains  uniformly  between  the  surface  of  grade  and  the  aurfi 
of  concrete.     The  concrete  is  then  cut  into  blocks  with  an  ai 
wedge-ahapod  tool  which  leaves  a  V  opening  or  groove  between  1 
blocks.    The  blocks  should  not  be  larger  than  4x6  feet, 

The  position  of  the  grooves  should  be  carefully  located  on  J 
strips  or  otherwise. 

Finally  a  coat  of  cement  mortar  of  one  part  cement  and  c 
and  one-half  parts  sand  (of  excellent  qualilrj' — coarse,  sharp  a 
clean),  so  tempered  that  it  can  be  worked  to  a  surface  with 
straight-edge  shifted  ou  the  surface  of  the  side  strips,  is  appli 
to  the  surface  of  the  concrete.  A  thin  film  of  mortar  ia  trowel 
on  to  the  concrete  in  advance  of  the  main  body,  being  spread  m 
by  the  straight-edge. 

After  the  straight-edge,  a  fimit  is  used.  Thif-  i*  applied  just  . 
the  surface  film  of  water  is  being  absorbed,  and  immediately  afte 
it  a  slight  troweling  to  a  smooth  surface  is  applied.  The  trowel 
then  cuts  entirely  through  the  walk,  in  the  lines  of  the  joints  ( 
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ready  formed,  with  his  trowel  and  bevels  the  edges  of  the  cut  or 
louads  them  with  an  edging  tool.  The  outer  edges  are  also 
lonnded  or  beveled. 

The  walk  is  then  covered  with  sawdust,  fine  sand  or  canvas  to 
protect  it  from  the  sun  and  air,  and  kept  well  wet  for  at  least  48 
tours,  when  it  may  be  uncovered  and  allowed  to  dry  out  slowly, 

ith  frequent  wettings  for  several  days.     The  stripe  may  then  be 

moved. 

Do  not  dust  the  surface  or  trowel  very  long, 

Inside  of  yards  or  lawns  leas  thickness  of  concrete  and  less  pro- 
'  ion  of  cement  may  be  used. 

Lampblack  may  be  mixed  with  cement  to  give  dark  shades  when 
desired. 

GRANITOID  .SIDEWALKS,  ST,  LOOiS,  MO. 

The  sidewalks  shall  be  of  three  separate  and  distinct  thicknesses 
md  kinds,  and  shall  be  classified  as  follows:  "Ordinary  Single 
Flagging,"  "Extra  Double  Thick  Flagging"  and  "Driveway  or 
Entrance  Flagging,"  and  shall  be  laid  in  the  different  localities 
iiithin  the  prescribed  limits  at  the  discretion  of  the  Street 
inrnmissioner,  who  shall  determine  which  of  the  above  named  kinds 
Ar.i]\  ho  laid. 

Grading. — All  grading  which  may  be  necessary  to  be  done  in  re- 
pairing or  constructing  sidewalks  in  consequence  of  the  adjustment 
of  the  grade  of  any  pavement,  or  in  order  to  protect  the  work,  shall 
be  made  of  such  dimensions  as  shall  be  ordered,  and  all  the  filling 
lequired  shall  be  spread  in  thin  layers,  and  must  bo  well  rammed, 
»  as  to  render  it  perfectly  compact.     All  surplus  earth  shall  be 
lauled  away,  and  all  borrowed  earth,  which  may  be  required,  shall 
^  furnished  by  the  contractor. 
Prdinary  Single  Magging. — ^After  the  grading  and  shaping  is 
Se,  a  foundation  of  einders  not  less  than  eight  (8)  inches  thick 
lU  be  placed  upon  the  sub-grade,  which  shall  lie  well  consolidated 
ramming  to  an  even  surface,  and  which  shall  Ije  moistened  just 
ifore  the  concrete  is  placed  thereon. 

After  the  sub-foimdation  has  been  finished,  the  artificial  stone 
flagging  shall  be  laid  in  a  good,  workmanlike  manner. 

The  same  to  consist  of  two  parts:  Ist.  A  bottom  course,  to  be 
three  and  one-half  (3^)  inches  in  depth.  S!d.  A  finishing  or  wear- 
^  course,  to  be  oue-hnlf  (i)  inch  in  depth- 

The  bottom  course  shall  be  composed  of  crushed  granite  and  the 
kret  Portland  cement,  equal  to  the  Dyckerhoff  brand,  and  capable 
rf  withstanding  a  tensile  strain  of  400  pounds  to  the  square  inch 
!ter  having  been  three  hours  in  the  air  and  seven  days  in  water, 
shall  be  mixed  in  the  proportion  of  one  part  cement  to  three 
of  cruphcd  granite. 

cmshed  granite  shall   consist    of    irregular,    sharp-edged 
I,  so  broken  that  each  piece  will  pass  through  a  three-fourdis 
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(f )  of  an  inch  ring  in  all  its  diameters,  and  which  shall  be  entirel; 
free  from  dnst  or  dirt. 

The  crushed  granite  and  the  cement  in  the  above-mentioM 
proportions  shall  flret  be  mixed  dry,  when  sufficient  clean  wal 
shall  be  slowly  added  by  sprinkling,  while  the  material  is  a 
stantly  and  carefully  stirred  and  worked  up,  and  said  stirring  a 
mixing  shall  be  contiDued  until  the  whole  is  thoroughly  mixed. 

This  mass  shall  be  spread  upon  the  sub-foundation  and  shall ' 
rammed  until  all  the  interstices  are  thoroughly  filled  with  c 

Particular  care  must  be  taken  that  the  bottom  cou 
rammed  and  consolidated  along  the  outer  edges. 

After  the  bottom  course  is  completed,  the  finishing  or  wearin 
course  shall  he  added.  This  course  to  consist  of  a  stiff  mortar  cou 
posed  of  equal  parts  of  Portland  cement  and  thu  sharp  screening 
of  the  crushed  granite,  free  from  loamy  or  earthy  substance,  am 
to  be  laid  to  a  depth  of  one-half  (^)  of  an  inch  and  to  be  careful], 
smoothed,  to  an  even  surface,  which,  after  the  first  setting  talra 
place,  must  not  be  disturbed  by  additional  rubhing. 

When  the  pavement  is  completed,  it  must  be  covered  for  thj 
days  and  be  kept  moist  by  sprinkling. 

Extra  Double  Thick  Flagging. — After  the  grading  and  ^lapi 
is  done,  a  foundation  of  einder&  not  less  than  six  (6)  inches  t' 
shall  be  placed  upon  the  sub-grade,  which  shall  be  well  conaolida' 
by  ramming  to  an  even  surface  and  which  shall  be  moistened  jtl 
before  the  concrete  is  placed  thereon.    After  the  sub-foundatioq 
has' been  finished  the  artificial  stone  flagging  shall  be  laid  in  J 
good,  workmanlike  manner. 

The  same  to  consist  of  two  parts:  1st.  A  bottom  course  toj| 
five  {6}  inches  in  depth.  2d.  A  finishing  or  wearing  course  tofl 
one  (1)  inch  in  depth. 

The  bottom  course  shall  be  composed  of  crushed  granite  and  ■ 
best  Portland  cement,  equal  to  the  Dyckerhoff  brand,  and  capu 
of  withstanding  a  tensile  strain  of  400  pounds  to  the  aquarfe  iJ 
after  having  b(?en  three  hours  in  air  and  seven  days  in  water,  i 
shall  be  mixed  in  the  proportion  of  one  part  of  cement  to  tW 
part;s  of  crushed  granite. 

The  crushed  granite  ?hall  consist  of  irregular,  Bharp-ec_ 
so  broken  that  each  piece  will  pass  through  a  three-fourths  (^)a 
an  inch  ring  in  all  its  diameters,  and  which  shall  be  entirely  f 
from  dust  or  dirt. 

The  crushed  granite  and  the  cement  in  the    above-n 
proportions  shall  first  be  mixed  dry,  then  siifflcient  clean  i 
shall  be  slowly  added  by  sprinkling,  while  the  material  is  com " 
and  carefully  stirred  and  worked  up,  and  said  stirring  and  i 
shall  be  continued  until  the  whok'  is  thoroughly  mixed. 

This  mass  shall  he  spread  upon  the  sub- foundation  and  s 
rammed  un<il  all  the  interstices  are  thoroughly  filled  with  cM 


SPECIFICATIONS  FOR  THE  USE  OF  CEMENT.  lOT 

Paiticalar  care  must  he  taken  that  ibv  bottom  course  is  well 
TSinmed  and  consolidated  along  the  outer  edges. 

After  the  bottom  course  is  oompleted,  the  finishing  or  wearing 
course  shall  be  added.  This  course  to  consist  of  a  stiflE  mortar  com- 
jioseii  of  equal  parts  of  Portland  cement  and  the  sharp  screenings 
iffl  the  crushed  granite,  free  from  loamy  or  earthy  Bubstances,  and 

bo  laid  to  a  depth  of  one  (1)  inch  and  to  be  ciirufully  aiuoothcd 

an  even  surface,  which,  after  the  first  setting  takes  place,  must 

it  be  disturbed  by  additional  rubbing. 

When  the  pavement  is  completed,  it  must  be  covered  for  three 
lys  and  be  kept  moist  by  sprinkling. 

Vrweway  or  Entrance  Flagging. — After  the  grading  and  shap- 
g  is  done,  a  foundation  of  crushed  limestone  and  hydraulic  ce- 
lent  mortar  shall  be  laid  to  a  depth  of  six  (6)  inches  on  the  sub- 

ide.  The  stone  used  in  this  concrete  shall  be  broken  so  as  to 
through  a  two  (2)  inch  ring  in  its  largest  dimensions.   The 

>ne  shall  be  cleaned  from  all  dust  and  dirt  and  thorouglily  wcttod 

id  then  mixed  with  mortar,  the  general  proportion  oeing :  one 

t  of  cement,  two  parts  of  sand  and  Jive  parts  of  stone.    It  shall 

laid  quickly  and  then  rammed  until  the  mortar  flushes  to  the 
surface.  No  walking  or  driving  over  it  siiall  be  permitted  when  it 
is  setting,  and  it  shall  be  allowed  to  set  for  at  least  twelve  hours, 
^d  such  additional  length  of  time  as  may  bo  directed  by  the  Stnxit 
""ommiesioner  or  by  his  duly  authorized  agent  before  the  pavement 

put  down. 

Pavement. — After  the  sub-foundation  has  been  finished,  the  arti- 
.1  stone  flagging  shall  be  laid  in  a  good,  woi-kmanlike  manner, 
same  to  consist  of  two  parts:    Ist.    A  bottom  course  to  bo  five 

}  inches  in  depth.  3d.  A  finishing  or  wearing  course  to  be  nno 
'])  inch  in  depth. 

'  The  bottom  course  shall  be  composed  of  crushed  granite  and  the 
best  Portland  cement,  equal  to  the  Dyckerhoft  brand,  and  cupuble 
of  withstanding  a  tensile  strain  of  400  pounds  to  thi^  square  inch 
after  having  been  three  hours  in  air  ami  seven  daye  in  water,  and 
shall  be  mixed  in  the  proportion  of  one  part  cement  to  three  partfl 
ri  crushed  granite. 

The  crushed  granite  shall  consist  of  irregular,  »harp-edgcd 
pieces,  so  broken  that  eitch  piece  will  pass  through  a  thrcc-fourthB 
(3)  of  an  inch  ring  in  all  its  diameters,  end  which  shall  Im  entirely 
free  from  dust  or  dirt. 

The  crushed  granite  and  the  cement  in  the  above-mentioned 
proportions  shaU  first  be  raised  dry,  then  sufficient  clean  water 
shall  be  slowly  added  by  sprinkling,  while  the  material  is  cob- 
stantly  and  carefully  stirred  and  worked  np,  and  caid  rtirring  and 
mixing  shall  Ih.-  oouiiuued  until  ihe  wboie  u^  thtir»ughly  mixed. 

lliie  mafis  ahali  be  ipread  upon  the  sub-fouDdation  and  (itall  be 
lammed  until  all  the  mUirtiiees  are  thoroughly  filled  with  a^ 
Dent 
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Particular  care  must  be  taken  that  the  bottom  course  is  well 
rammed  and  coDsolidated  along  the  outer  edges. 

Aft«r  the  bottom  court-e  ig  completed,  the  finishing  c  ^^ 

course  shall  be  added.  This  course  to  consist  of  a  stiff  morta 
composed  of  equal  parts  of  Portland  cement  and  the  sharp  s 
ings  of  the  crushed  granite,  free  from  loamy  or  earthy  substancei 
and  to  be  laid  to  a  depth  of  one  (1)  inch  and  to  be  earefnll 
smoothed  to  an  even  surface,  which,  aft^.T  the  first  setting  take 
place,  must  not  he  disturbed  by  additional  nibbing. 

Wlien  the  pavement  is  completed,  it  must  be  covered  for  thra 
days  and  be  kept  moist  by  sprinkling. 

CEMENT   8II1EWAI.K8,   PITTSDUKG,   PA. 

Pcscripiton.— Pavements  of  this  class  shall  consist  of  a  foum 
tion  of  coarse  cinder,  or  brokeu  stone,  six  (6)  inches  deep;  a  lay! 
of  Portland  cement  concrete,  three  (3)  inches  thick,  and  a  v 
ing  surface  of  Portland  cement  mortar,  one  (1)  inch  thick,  ma 
the  total  thickness  of  the  completed  pavement  at  least  ten  (It 
inches. 

'  Broken  Sione  for  Foundation. — The  broken  stone  or  cinder  ' 
be  used  in  the  foundation  shall  be  of  approved  quality,  broken  i 
that  the  largest  dimension  of  any  piece  will  not  exceed  three  (S 
inches,  nor  the  smallest  dimension  of  any  piece  be  less  than  oi 
(1)  inch,  and  must  be  free  from  dust,  dirt  or  other  foreign  mattt 

Brnken  Stone  for  Concrete. — Brokeu  stone  for  concrete  shall  ■ 
a  good,  hard  stone  that  will  not  be  affected  by  the  weather,  broke] 
so  that  the  longest  dimension  of  any  stone  will  not  exceed  one  an^ 
one-half  (1^)  inches,  nor  the  least  dimension  of  any  stone  be  less 
than  one-quarter  (^)  of  an  inch,  and  must  be  free  from  dust,  dirf 
or  other  foreign  matter. 

Ortivel  for  Concrete.— Gravel  used  for  concrete  shall  be  wash 
river  gravel  of  such  sizes  that  the  greatest  diameter  of  any  peW 
will  not  exceed  one  and  one-half  (1^)  inches,  nor  the  least  dime 
sion  of  any  pebbles  be  less  than  one-quarter  (^)  of  an  inch,  ai 
must  be  free  from  dust,  dirt  or  other  foreign  matter. 

Sand. — The  sand  shall  be  of  the  best  quality  of  coarse,  shai 
clean  Allegheny  river  sand,  free  from  dust,  loam  or  other  foreij 
matter,  or  a  sand  equal  in  quality  thereto. 

Portland  Cement. — Portland  cement  shall  be  equal  in  everj-  i 
spect  to  that  described  in  the  specifications  for  "Portland  cement 

Water. — ^Water  shall  be  fresh  and  free  from  earth,  dirt  nr  sewaj 

Width. — The  width  of  the  pavement  shall  be  such  as  the  dio 
tor  may  specify. 

Svb-Grade.— This  shall  he  prepared  as  specified  for  "slag," 

"  undation. — The  foundation  shall  be  of  cinder  or  broken  sto 
reinbefore  specified,  and  shall  be  drained  to  the  eurb  ditch  I 
"t  by  13-inch  stone  drains  placed  eiery  25  feet  along  the  lil 


Concrete. — The  concrete  shall  consist  of  1  part  in  volume  of 
Portland  cement,  3  parts  of  sand  and  (i  parts  of  broken  stone  or 
graTel. 

Mixing  Sand  and  Cement. — The  cement  and  sand  in  the  speci- 

M  proportions  shall  be  thoronghly  mixed  dry,  on  a  tight  platform 

Kith  ahovels  or  hoes  until  no  streaks  of  cement  are  risible. 

•Mortar. — ^Water  shall  be  added  to  the  sand  and  cement,  mixed 

accordance  with  the  foregoing  directions,  in  snfBcient  quanti- 

!  fo  produce  a  mortar  of  the  desired  consistency,  and  the  whole 

JTonghly  mixed  with  shovels  or  hoes  until  a  homogeneous  mass  is 

^uced. 

Mixing  Concrete. — The  mortar,  prepared  as  hereinbefore  si>eci- 

id,  shall  be  spread  upon  the  platform,  the  proper  quantity  of 

n^n  stone  or  gravel,  after  having  been  thoroughly  wetted,  shall 

be  spread  over  the  mortar  and  the  mass  thoroughly  turned 

with  shovels  or  hoes  not  less  than  throe  (3)  times,  or  until 

pebble  or  piece  of  broken  stone  is  completely  coated  with 

iprinkling, — Water  shall  be  added  by  sprinkling  during  the 
;8S  of  mixing  if  required  to  secure  a  better  consistency. 
wfaces  to  be  Gleaned  and  Dampened. — All  surfaces  on  or 
1st  which  concrete  is  to  be  laid  shall  be  thoroughly  cleaned 
dampened,  by  sprinkling  with  water,  just  previous  to  placing 
concrete. 

Spreading  Concrete. — The  concrete  shall  be  evenly  spread  upon 
Ihe  foundation,  as  soon  as  mixed,  in  a  layer  of  such  depth  that 
ifter  having  been  thoroughly  compacted  with  rammers  of  approved 
pattern  it  shall  not  be  in  any  place  less  than  three  (3)  inches  thick, 
and  the  upper  surface  of  it  shall  be  parallel  with  the  proposed  sur- 
fiiee  for  the  completed  pavement. 

Making  Flags. — The  slab  or  ilag  divisions  shall  be  formed  by  cut- 
Hug  the  concrete  clear  through,  on  the  required  lines,  as  soon  as 
bid.  The  space  made  by  the  cutting  tool  shall  be  immediately 
with  dry  sand  and  well  rammed. 
iee  of  Batches. — Concrete  shall  not  be  mixed  in  larger  quanti- 
nsn  is  required  for  immediate  use,  and  no  batch  shall  be  larger 
can  be  made  of  one  bari'ci  of  cement  with  the  proper  propor- 
of  sand  and  stone. 

.Crete  Not  io  be  Thrown  from  a  Distance. — Concrete  shall 

dropped  from  too  great  a  height  or  thrown  from  too  great 

when  being  placed  upon  the  .work. 

_'  Surface. — The  wearing  surface  shall  be  composed  of 

IB  volume  of  Portland  cement  and  two  (2)  parts  of  sand. 

iff. — The  cement  an<l  sand  in  the  specified  proportions  shall 

fnghly  mixed  dry,  on  a  tight  platform,  with  shovels  or  hoea, 

no  etrraks  of  cement  iire  visible. 

trtor. — Water  shall  be  adilcd  to  Uie  sand  and  cement,  mixed 
irdance  with  the  foregoing  directions,  in  sufficient  (\ua'cA\iS»».- 


nixed      ^H 


110       DIBKCTOEY  OP  AMERICAN  CKMENT  rNDUSTRIBS. 

to  produce  a  mortar  of  the  desired  consistency,  and  tlic  whole  thttf 
oughly  mixed  with  shovels  or  hoes  until  a  homogeneous  mass  ib  pn 
duced. 

Laying. — The  mortar,  while  fresh,  shall  be  spread  upon  the  cc 
Crete  base  before  the  latter  has  reached  its  first  set,  in  such  qm 
titles  that  aft#r  being  thoroughly  manipulated  and  spread  ov( 
the  concrete  it  wiil  make  a  layer  one  inch  thick,  conforming  to  the' 
required  grade  and  cross-Bection. 

Top  Dressing. — A  coating  of  equal  parts  of  Portland  cemeat' 
and  diy,  fine  sand,  thoroughly  mixed,  shall  be  swept  over  the  suTj 
face  and  the  surface  dressed  and  smoothed.  On  steep  grades  tba 
top  dressing  shall  consist  of  coarse  granite  screenings  and  cemei^ 

Flag  Markings. — The  surface  shall  then  be  cut  into  Hags,  the 
markings  to  be  made  directly  over  the  joints  in  the  concrete  and 
cut  clear  through  the  wearing  surface. 

Marking  of  Surface.— The  flags  nhall  then  be  trued  up  atu 
marked  over,  with  the  exception  of  a  border  of  about  an  inch  i 
width  along  the  edges,  with  a  toothed  roller. 

Protection  of  Top. — The  pavement  shull  be  kept  moist  and  pn 
teeted  from  the  elements  and  travel  until  it  has  set. 

Entrances  to  be  Preserved. — Entrances  from  adjoining  street 
or  walks  to  all  private  or  public  premises  shall  be  preserved  by  tfaq 
contractor. 

Cross  Bectioii.— The  completed  pavement  shall,  unless  otberwui 
ordered,  have  a  rise  of  one-quarter  (^)  of  an  inch  to  the  foot  i" 
ing  from  the  curb. 

Forms. — Board  or  timber  forms  shall  be  provided  by  the  a 
tractor  to  mould  the  concrete  and  mortar  to  the  required  shapi 
and  shall  be  left  in  place  untU  the  concrete  or  mortar  is  set. 

Betempering  Not  Permitled. — Eetempering  of  concrete  or  mo 
tar  will  not  be  permitted,  and  mortar  or  concrete  that  has  \ 
gun  to  set  before  ramming  is  completed  rhall  be  removed  from  ^ 
work. 

Mortar  and  Concrete  That  Has  Nat  Set. — Concrete  or  raor< 
that  fails  to  show  a  proper  bond  or  fails  to  set,  after,  in  the  opinii 
of  the  director,  it  has  been  allowed  sufficient  time,  shall  be  tal 
up  and  replaced  with  new  concrete  or  mortar,  of  the  proper  quali 
by  the  contractor. 

Pavement  to  be  Maintained. — If  at  any  time  during  the  guara 
tee  period  any  cracks,  scales  or  other  defects  develop  in  the  pw 
ment,  the  pavement  at  that  point  shall  be  taken  up  and  relaid  vrj 
new  materials,  in  accordance  with  these  specifications,  by  the  oo 
tractor. 

CEMENT   glDBWALKS,   INDIANAPOLIS,    IND, 

1.  Stakes  will  he  set  by  the  Engineer  to  define  the  line  of  0 
edge  of  the  walk,  and  the  grade  marks  will  indicate  the  top  of  i 
walk  at  said  line.     The  traasverse  slope  of  the  walk  will  be  ca 
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foartli  incli  per  foot,  and  will  be  dotermined  with  level  and  grade 
board  made  according  to  drawing  in  Enginaer's  office. 

2.  The  sidewalk  shall  be  graded  to  the  width  as  shown  on  plan 
(or  the  entire  length  of  the  improvement,  including  al!  wings  and 
erossings,  aa  shown  on  plan,  and  sixteen  inches  below  the  finished 
surface  of  the  walk.  The  grading  must  be  smoothly  and  neatly 
done,  all  lai^e  stones,  bowlders,  roots,  soda  and  rubbish  of  every 
description  being  removed  from  the  grade,  and  the  entire  work 
must  be  made  to  conform  fully  to  the  profile  and  the  grade  of  the 
walk  when  finished.  Soft,  spongy  or  loamy  spots  in  the  sub-grade 
mugt  be  taken  out  and  refilled  with  good  material  and  the  grade 
solidified  by  ramming. 

3.  Trees  shall  not  be  injured,  cut  down  or  otherwise  disturbed 
cieept  by  order  of  the  Engineer.  Roots  of  trees  which  are  not  re- 
moved, but  which  are  contiguous  to  the  line  and  grade  of  the  walk 
or  in  any  way  interfere  therewith,  must  be  trimmed  and  cut  away 
te  the  Engineer  shall  direct,  and  where  the  Engineer  directs  the 
stones  shall  be  fitted  to  the  trees  and  roots  covered  with  earthen- 
ware half-pipes.  Any  tree  removed  must  be  grubbed  for  the  entire 
ridth  of  the  sidewalk  and  also  all  its  roots  that  rise  above  the  level 
of  the  sub-grade.  No  extra  compensation  for  such  work  will  be 
ullowed. 

4.  Upon  the  aub-grade  thus  prepared  and  after  inspection  and 
acceptance  of  the  same,  a  foundation  of  sand  and  fine  gravel,  or 
broken  stone,  in  such  proportions  as,  when  rammed,  will  form  a 
solid  and  compact  mass,  shall  be  spread  to  a  uniform  depth  of 
twelve  inches,  all  to  be  rammed  and  tamped  until  it  presents  a 
hard,  smooth  surface.  It  shall  be  sprinkled  with  water  as  required, 
enotigh  remaining  to  render  the  surface  aa  moist  as  the  concrete  at 
the  time  the  latter  is  laid. 

5.  Wooden  frames  four  inches  in  height  will  be  placed  in  the 
manner  necessary  to  outline  both  external  edges  of  the  walk  ac- 
curately, the  top  of  the  frames  being  located  to  coincide  with  the 
established  grade  of  the  walk.  Gauges  must  be  used'  to  render 
surface  of  foundation  layer  and  of  concrete  parallel  to  the  top  of 
the  walk.  Concrete  will  be  made  as  follows:  One  measure  of 
Portland  cement  as  hereafter  specified  for  sidewalks,  and  two  meas- 
ures of  clean,  sharp  sand  or  granite  mixed  thoroughly,  while  dry, 
and  tJicn  made  into  mortar  with  the  least  possible  amount  of  water; 
Iffoken  stone  or  gravel  not  over  one  inch  in  any  dimension,  thor- 
imghly  cleansed  from  dirt  and  dust,  and  drenched  with  water,  but 
containing  no  loose  water  in  the  heap,  will  then  be  mixed  imme- 
diately with  the  mortar  in  such  quantities  as  will  give  a  surplus  of 
mortar  when  rammed.   This  proportion,  when  ascertained,  will  be 

latcd  by  measure.   Tlie  Engineer  may  accept  a  clean,  natural 

:e  of  sand  and  gravel  if  it  is  uniform  and  contains  no  dirt, 

__,  or  stones  larger  than  above  specified.  The  proportions  will  ba 

part  of  cement  to  five  parts  of  the  mixture.  Each  hatch  ot  chb.- 
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crete  will  be  thoroughly  raised,  antl  the  Engineer  may  prescribj 
the  number  of  times  it  shall  he  turned  over,  wet  and  diy,  to  m 
complish  this  result.    In  general  it  shall  be  turned  (or  cut)  fM 
(4)  times  dry  and  three  (3)  times  wet.    It  will  then  be  spread! 
fill  the  frames  even  full  and  be  at  once  compacted  thoroughly  f 
ramming  until  free  mortar  appears  on  the  surface  and  until  a 
and  one-fourth  (1^)  inch  gauge,  furnished  by  the  inspector,  i 
pass  over  the  concrete.    It  is  the  intention  that  the  surface  of  t 
concrete,  when  thoroughly  rammed,  shall  be  at  least  one  and  c 
fourth  (IJ)  inch  below  the  top  of  tie  frame.    The  whole  operatii 
of  mixing  and  laying  each  batch  of  concrete  will  be  performed  1 
expeditiously  as  possible.  J 

6.  After  each  batch  of  concrete  is  laid,  as  required,  it  shall  t 
immediately  covered  with  the  wearing  surface.  Any  portion  of  tb 
foundation  which  has  been  left  long  enough  to  have  any  appearano 
of  setting,  sliall  be  taken  up  and  relaid  before  the  top  is  put  on,  ant 
under  no  cireumstanees  will  concrete  be  allowed  to  remain  ore 
night  before  top  is  put  on.  The  wearing  surface  on  top  shall  fc 
composed  of  one  part  of  the  same  cement  used  in  the  concrete  aitl 
one  part  of  clean,  sharp  sand,  thoroughly  mixed  dry  and  made  in 
mortar  with  the  least  possible  amount  of  water.  It  shall  be  even 
and  compactly  spread  to  the  finished  surface  of  the  walk  and  m 
smooth  and  even  by  troweling  and  floating.  The  top  and  i 
Crete  foundation  shall  be  cut  into  blocks  of  dimensions  approved  '■ 
the  Engineer.  The  pavement  shall  be  properly  fitted  around  a 
fixtures  in  the  sidewalks,  the  edges  of  the  pavement  to  be  hevelei 
from  top  surface  to  bottom  of  concrete  with  the  material  used  Ot 
the  top.  When  finished,  the  work  shall  be  kept  covered  from  tlu 
sun  for  three  days  and  kept  moist  by  sprinkling  until  thorouglilj 
set. 

7.  Coloring  matter  of  quality  and  quantity  approved  by  thi 
Engineer  will  be  required  for  the  top  surface.  On  business  street* 
the  Engineer  may  require  the  surface  to  be  carefully  rolled  with  a 
toothed  roller  when  "the  finish  is  completed. 

8.  Where  walks  of  any  description  that  now  exist  on  the  str 
shall  be  accepted  by  the  Board  of  Public  Works  or  the  Engine 
they  shall  be  relaid  if  the  Engineer  deems  it  necessary,  to  the  grac& 
and  line  established,  and  if  tlie  price  therefor  is  not  fixed  in  t^ 
contract,  it  shall  be  detennined  by  adding  fifteen  per  cent,  to  til 
actual  cost  of  the  work  as  determined  by  the  Engineer.  Simi' 
procedure  will  be  taken  for  extra  work  in  resetting  area  ways  a 
similar  stmictures  to  grade  and  line.  When  a  driveway  occurs  t 
the  line  of  the  walk,  the  walk  will  be  increased  in  thickness  sU 
laid  according  to  plans  furnished  by  the  Engineer,  the  additionj 
expense  to  be  paid  by  the  owner. 

i).  All  blocks  used  shall  be  ^KTfect  and  nf  good  quality  in 
reppeets,  free  from  cracks,  warps  and  similar  imperfections.  S 
cial  care  shall  be  taken  to  protect  the  walk  at  night.     If  ten 
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't  to  comply  with  the  sjieeilicatious  in  any  roi^pect  at  any  time 
^1  to  the  end  of  tliu  guarantee  period,  they  uhall  Le  taken  out  im- 
medialfly  and  replaced  by  the  contractor  at  his  own  expense.  Ail 
disfigured  walks  shall  be  taken  up  and  replaced  by  the  contractor 
at  hia  own  expense. 

10.  Embaukments  shall  be  formed  of  compact  earth  free  from 
large  stones  or  perishable  materials,  and  shall  be  raised  to  such  a 
height  as  to  conform  to  the  grade  and  line  after  such  embankment 
shall  have  become  well  settled  by  properly  tamping,  ramming  or 
rolling  the  same. 

11.  The  lawns  diall  be  graded  to  conform  to  .walk  and  cnrb 
grades  and  dressed  with  fine  earth,  raked  and  left  smooth.  If  al- 
n'ady  in  grass,  they  shall  be  left  in  proper  condition,  satisfactory 
to  the  Engineer,  and  any  unnecesEary  damage  shall  be  repaired. 
Traffic  on  the  street  must  not  be  interfered  with,  and  the  walk 
must  be  laid  in  sections  which  will  interfere  as  little  as  possible 
Hitli  foot  passengers.  As  soon  as  the  walk  has  been  completed 
in  front  of  any  lot,  the  contractor  shall  clean  street  in  front  of 
lOiipleted  sidewalk  of  all  surplus  material,  cement,  sand,  gravel, 
harrels,  etc.,  used  in  its  conslxuction,  and  permanently  improved 
greets  ehall  be  swept  each  night  in  front  of  completed  sidewalk. 

12.  FoT  class  "A"  sidewalks,  the  following  brands  of  cements 
will  be  allowed:  (Nine  brands  of  German  and  Danish  cements 
are  named.)  For  concrete,  one  part  of  cement  to  five  parts  of  clean 
gravel  and  sand  aa  before  specified  shall  be  used.  The  top  shall 
be  composed  of  one  part  of  cement  to  one  part  of  equal  parts  of 
clean,  coarse  sand  and  granite. 

13.  For  class  "B"  sidewalks  the  following  brands  of  cement 
will  be  allowed:  (Fourteen  German,  Danish  and  Belgian  ce- 
ments, and  four  American  Portland  cements  are  named).  For  the 
concrete  one  part  of  cement  to  five  parts  of  clean  gravel  and  sand 
shall  be  used.  The  top  surface  shall  be  composed  of  one  part  of 
cement  to  one  part  of  clean,  sharp  sand. 

14.  For  class  "C"  cement  sidewalks :  All  such  Portland  cements 
may  be  used  which  comply  with  Section  9  of  Specifications  for  Ce- 
ment Form  H,  as  r^ards  test  and  provided  that  conditions  men- 
tioneJ  in  Section  10  of  said  Specifications  be  fulfilled. 

15.  The  lawns  shall  he  sodded,  as  shown  on  plans,  with  blue- 
grass  sod,  free  from  weeds,  and  of  such  quality  as  approved  by  the 
City  Engineer.  All  Joints  shall  be  broken  in  laying  and  the  sod 
Hhall  be  rolled  to  a  uniform  and  even  surface. 

16.  All  old  walks  shall  be  removed  by  the  contractor  unleBs 
claimed  by  the  property  owner,  according  to  Section  38  of  the 
General  Specifications. 

The  following  notes  on  typical  specifications  for  concrete  side- 
walks, by  Sanford  E.  Thompson,  .\fiso.  M.  .\ni.  Soc.  C.  E.,  in 
Cement,  are  of  interest  and  value  in  this  connection; 
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The  speeificatioDB  for  the  construction  of  concrete  sidewaLks 
various  localities  throughout  the  United  States  show  considera 
uniformity,  and  yet  vary  sufficiently  so  that  an  outline  of  inethi 
employed  in  different  places  may  he  of  interest. 

It  is  not  intended  to  draw  from  these  fragmentary  notes  a  set 
ideal  speeifieationB,  for  the  difference  in  construction  followed 
different  cities  may  be  due  partly  to  tie  character  of  the  soil  u] 
which  the  walk  is  to  be  laid,  partly  to  the  climate — that  is,, 
the  extent  to  which  the  sidewalk  may  be  affected  by  frost,  and 
part  to  the  kinds  of  material  which  can  be  most  readily  obtaii 
The  amount  of  wear  which  the  pavement  is  to  receive  may  i 
influence  the  thickness  or  the  construction.  It  is  believed  that 
data  given,  however,  will  furnish  hints  of  value  to  those  inierei 
in  this  line  of  work. 

In  the  cities  selected  to  illustrate  the  different  methods  of  j 
ing  throughout  the  country  scarcely  two  of  them  designate  i 
Crete  sidewalks  in  their  specifications  by  the  same  terms.  T 
are  variously  called  "Artificial  Stone  Sidewalks,"  "Portland  Cen 
Flag  Stonewalks,"  "Granolithic  Cement  Concrete,"  "Cement  8i 
walks,"  "Portland  Cement  Concrete  Sidewalks,"'  "Artificial  St 
Flagging,"  or  simply  "Artificial  Walks." 

The  styles  of  constmction  in  the  several  cities  vary  less  than 
names  by  which  the  sidewalks  are  designated.  The  following  tj 
gives  a  very  meagre  outline  of  the  dimensions  and  the  charai 
of  the  materials  employed  in  several  cities  selected  in  diffffi 
parts  of  the  United  States. 
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This  table  merely  iluetratea  some  of  the  differences  in  constr 
tion.  To  show  more  clearly  some  of-  the  special  methods  followed, 
the  various  divisions  of  the  work  will  be  considered  more  in  detail, 
using  for  sake  of  uniformity  the  same  cities  classified  in  the  table. 
■  Fouiv}.at\on.- — In  all  of  the  cities  the  specifications  require  that 
ejcayatipn,  or  fill,  shall  be  made  to  a  definite  sub-grade,  and  that 
all  insecure  or  spongy  material  below  this  sub-grade  shall  be  dug 
out  and  refilled  with  gravel,  or  its  equivalent,   and  thoroughly 
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I    puddled,   rammed  or  rolled.     Foundation   to  iic  placed  upon   this 

|Bece 


puddled,  rammed  or  rolled.  Foundation  to  iic  placed  upon 
iVgrade  varies  considerahlv  in  different  localities,  both  in  tlie 
i&racter  of  the  materia]  and  the  thickness  of  the  layer.  The 
laraeter  of  the  suh-soil  and  the  climate  influence  the  thickness 
(cessary  for  good  work.  Many  placee  require  that  the  materia! 
'-ased  shall  pass  through  a  l^-inch  or  2-inch  ring.  All  cities  require 
that  it  ehall  be  thoroughly  rammed,  and  sometimes  puddling  ie 


Concrete  Materials. — Portland  cement  is  always  required,  and 
in  general  the  selection  of  the  brand  is  limited  to  the  beet  Gterman 
or  American  cemcntfi.  Some  cities  specify  only  German  Portland; 
others  give  a  list  of  German  and  American  Portlands  from  which 
election  may  be  made;  while  others  give  representative  brands 
and  allow  some  discretion  to  the  Superintendent. 

The  specifieations  for  the  cement  in  most  of  the  cities  require 
that  when  sifted  through  a  sieve  of  10,000  mesliea  per  square  inch, 
Maze  shall  not  be  left  over  10  per  cent,  residae.  St,  Louis  allows 
is  per  cent,  residue,  and  Chicago  allows  only  8  per  cent.  In  addi- 
ItDn  to  this  test,  Boston  and  Cambridge,  Mass.,  require  that  when 
■sifted  through  a  sieve  of  32,500  meshes  per  square  inch,  there  shall 
not  be  left  over  45  per  cent,  residue.  Chicago  requires  that,  when 
mixed  with  20  per  cent,  of  water  by  measure,  the  initial  set  shall 
not  take  place  in  less  than  45  minutes.  Chicago  also  requires  that 
tile  cement  shall  meet  the  requirements  of  the  "boiling"  test. 

For  tensile  strength  part  of  the  cities  require  500  pounds  per 
square  inch  for  neat  briquettes  which  have  remained  twenty-four 
hours  in  air  and  six  days  in  water,  while  others  require  400 
povmds,  with  the  same  test.  Some  of  the  cities  require  an  addi- 
tional test  of  cement  mixed  with  sand  or  screenings.  In  Chicago 
one  part  of  cement  and  four  parts  fine  granite  screenings,  exposed 
one  day  in  air  and  six  days  in  water,  must  show  a  tensile  strength 
of  200  pounds  per  square  inch  and  a  gradual  increase  of  strength 
of  15  per  cent,  at  the  end  of  twenty-eight  days.  In  the  District 
of  Columbia  the  specifications  for  the  cement  must  conform  to 
tiie  emrent  specifications  for  the  Engineering  Department  of  the 
District  of  Columbia. 

The  sand  for  use  in  the  base  is  generally  a  clean,  sharp  sand. 

Chicago  clean  torpeiio  sand  is  specified,  ranging  from  ^  inch 

size  down  to  the  finest.    Voids  there  are  not  to  exceed  30  per 

t,,  and  the  weight  must  be  not  less  than  109  pounds  per  cubic 
Washington  requires  that  sand  shall  range  from  fine  to 
and  shall  he  free  from  impurities,  but  may  show  when 
:en  with  water  and  after  subsidence  not  more  than  3  per  cent. 

volume  of  silt  or  loam. 

The  kind  of  materia]  used  for  the  coarse  stufi  of  the  concrete 
base  varies  considerably  in  different  places.  Boston  requires  that 
it  shall  consist  of  sharp  gravel  or  broken  stone,  not  exceeding  J 
inch  in  size.    Rochester.  IJ".  T.,  specifies  that  fine,  clean  gravel,  not 
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over  I  iufh  iii  size,  shall  bu  delivered  on  to  the  work  and  sifte 
tlirough  au  inclined  screen  having  l(i  meshes  per  square  inch, 
the  base  of  the  pavement  is  taken  the  clean,  medium,  fine  g 
from  the  front  of  the  screen,  and  for  the  wearing  eurface  is 
the  eand  from  behind  the  screen.    In  Philadelphia  the  stone  r 
be  solid  trap  rock,  or  other  approved  hard  slag  or  stone,  and  t 
pass  through  a  1^-inch  ring.    Chicago  specifies  crushed  limeeto 
not  more  than  1  inch  in  any  directioii.     Milwaukee  states  ti 
there  shall  be  used  cubical  broken  limestone,  not  over  %  inclil 
any  direction.     Omaha  allows  broken  stone  or  slag  up  to  1^  i 
in  greatest  diameter. 

The  material  for  the  wearing  surface  also  varies  largely  i_ 
ferent  localities.     Boston  requires  one  part  of  tine  crusiied  i 
or  granite  rock,  scroened  through  ^ineh  mesh,  or  one  part  of  N« 
huryport  sea  sand  to  one  part  of  Portland  cement.     In  PhilaM 
phia  two  parts  of  crushed  granite  to  one  part  imported  Portia 
cement  are  used,  and  the  granite  must  be  free  from  dust  aniu 
such  size  that  the  largest  particles  shall  pass  through  a  J-iB 
sieve.    In  Washington  the  same  sand  is  used  for  the  surface  cot^ 
is  used  for  making  the  concrete  of  the  base.     Chicago  uses  t 
part  Portland  cement  to  one  part  toi-pedo  grave!.    Milwaukee's 
quires  one  part  Portland  cement  to  one  part  finely  crushed  | 
which  shali  have  square  or  cubical  fracture  auti  not  measu: 
i  inch  in  any  direction.    Omaha  requires  substantial  stone  or  gra 
ite  which  will  pass  through  ^-incb  mesh  screen,  mixed  i 
cement  to  two  of  crushed  stone. 

A  few  other  cities  require  that  dry  cement  shall  be  floated  oa  | 
of  the  surface  when  finialiing.    In  Philadelphia  this  dryer  is  t 
one  part  cement  to  one  part  sharp  flint  sand.    In  Omaha,  T' 
three  parts  Portland  cement  to  one  part  sand. 

Concrete  Curb. — In  Boston  the  foundation  for  a  curb  ia  \ 
inches  thick  and  consists  of  broken  stone,  screened  gravel  t 
coal  cinders  thoroughly  rammed.  "Upon  this  foundation  is  ] 
concrete  12  inches  wide  and  8  inches  deep,  and  before  this  ia  ij 
a  layer  of  concrete  7  inches  wide  at  the  bottom  and  11  inches  C 
is  placed,  tapering  on  the  outside  to  6  inches  wide  at  the  top.  ' 
inside  face  is  vertical.  On  the  face  and  top  a  1-inch  wearing  ri 
face  is  laid.  The  exposed  face  is  brusned  with  a  brittle  orj 
before  becoming  entirely  dry. 

Combined  Curb  and  Gutter.— Jn  Milwaukee  a  combined  i 
and  gutter  is  often  laid.  This  consists  of  a  curb  5  inches  wid( 
the  top,  having  7  inches  of  face  above  the  gutter  and  a  gutted 
inches  in  width.  It  is  constructed  in  alternate  sections  of  sf 
6  feet  in  length.  The  face  corner  of  the  curb  is  rounded  i 
radius  of  1^  inches.  The  gutter  flag  is  laid  to  a  pitch  coriesp; 
ing  to  the  crown  of  the  street.  Escavation  is  made  to  a  de^ 
11  inchea  below  the  gutter  flag,  except  where  a  sub-soil  drai]| 
required,  when  a  3-inch  drain  tile  ia  placed  below  this  aul^jp 
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le  foundation  coneists  of  cinderB  or  broken  Btonc  6  inches  thick, 

pon  this  is  laid  the  concretti  core  of  the  combined  gutter  and 

unrb.  which  is  4  inchos  Ihiek  on  the  bed  and  4  inches  in  width  in 

the  moulds  set  for  the  curb.     A  ]-inch  finishing  layer  is  placed 

upon  the  surface  of  the  gutter  and  the  face  of  the  curb  before  it  is 

■■"y,  troweled  aa  usual,  and  then  finished  with  a  broom. 

Driveways. — Driveways  are  sometimes  made  of  the  same  thick- 

ag  the  regular  sidewalk  and  sometimes  thicker.    In  Rochester, 

T.,  the  total  thickness  for  driveways  is  6  inches,  41  inches  of 

being  base  and  1^  inches  the  top.     In  this  citj'  the  contract 

iiee  for  a  driveway  is  IJ  times  the  contract  price  for  the  walk. 

irfaces  of  driveways  are  usually  marked  off  in  6-inch  squares. 

Clauses. — Several  of  the  cities  have  special  clauses  which  are  of 

it.     Some  of  these  apply  particularly  to  the  locality  of  the 

/,  while  others  might  generally  be  adopted  to  advantage. 

in  Boston  the  specifications  require  that  no  work  shall  be  done 

Novemhor  15th,  or  in  freezing  weather.    In  this  city  a  metal 

bearing  the  name  and  the  address  of  the  contractor  and  the 

of  the  year  in  which  the  sidewalk  is  laid  must  be  placed  in 

sidewalk.    Boston  requires  that  no  adjoining  blocks  shall  be 

within  six  hours  of  each  other,  and  the  requirement  is  also  made 

it,  where  spalling,  splitting  off,  or  other  defects  occur  after  com- 

aon,  the  entire  block  or  division  must  be  replaced  with  a  new 

ik  or  division,  no  patching  being  allowed. 

Philadelphia  specifies  that  no  concrete  shall  be  kept  over  half 
hour  after  mixing  before  it  is  laid. 

Washington  specMcations  state  that  only  one  barrel  of  cement 
ill  be  used  to  a  batch.  In  Washington,  after  leveling  off  the  eurface 
the  finishing  coat  or  wearing  surface,  it  is  beaten  with  wooden 
ittens  to  break  any  air  cells  and  make  surfacing  perfectly  solid. 
long  walks  transverse  expansion  pieces  of  dressed  white  pine 
uji  X  6  inches  are  provided  at  intervals  of  about  200  feet. 
St  Louis  requires  tliat  the  bottom  course,  which  is  3^^  inches 
'dt  and  is  composed  of  one  part  Portland  cement  to  three  parts 
cniahed  granite,  shall  receive  no  less  than  one  barrel  cement  to 
«ach  36  square  feet  of  sidewalk. 

In  Tdoet  of  the  cities  a,  uniform  thickness  of  walk  is  required, 
bnt  in  Chicago  the  thickness  is  5^  inches  in  the  center,  sloping  to 
4i  inches  at  each  edge.  Chicago  requires  thai  the  walks  shall  re- 
main at  the  ori^al  grade  for  ten  years,  and  thus  makes  its  con- 
tractors responsible  for  the  foundation'.  Many  cities  build  their 
■alke  with  a  slope  of  abont  jj  inch  to  the  foot  toward  the  gutter.  A 
few  specifications  require  that  the  walk  shall  be  covered  with  moist 
tand  tmtil  the  cement  is  set;  some  specify  that  the  lengtli  of  time 
'iholl  be  three  days.  In  some  cases  it  is  speci6ed  that  the  wnlks 
"  "_  or  may,  when  required,  be  rolled  with  a  metal  roller  to  give 
indented  finish.     In  one  or  two  of  the  cities  the  authoritiea 
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keep  back  10  per  cent,  of  the  contract  price  to  have  a  guaranta 
that  repairs  will  be  satisfactorily  made.    In  the  district  of  Colm  ' 
bia  this  amount  may  be  invested  in  government  bonds,  if  c 
by  the  contractor. 

The  Bpecifications  for  cement  curb  and  gutter  in  Indianap(^ 
under  which  over  fifty  miles  have  been  laid,  are  as  follows ; 

OEMENT    COEBINO^    INDIANAPOLIS. 

1.  The  curb  stone  must  be  of  the  best  quality  of , granite, 
oolitic  limestone,  stratified  Limestone  or  Berea  sandstone,   Pa^ 
hnrst  or  other  artificial  combined  curb  and  gutter. 

2.  The  contractor  must  make  good  any  disturbance  of  i 
walk  or  lawn  and  any  unnecessary  disturbance  of  trees  L 
curb.     Special  construction  to  protect  trees  shall  be  made  wlJ 
deemed  necessary  by  the  Engineer. 

3.  The  curb  shall  be  under  the  same  guarantee  as  the  s 
surface. 

4.  Combined  curb  and  gutter  shall  be  set  to  stakes  set  by  \ 
Engineer  at  points  necessary  to  accurately  designate  the  line  e 
grade  of  the  proposed  curb  and  gutter  and  any  variation  in  1 
height  of  the  same  between  grade  points  and  catch-baain  inlet 

5.  The  material  to  be  used  shall  be  Portland  cement  as  sped? 
fied  in  "Class  A"  for  sidewalks  (see  Cement  Sidewalk  Specific*! 
tions),  clean,  sharp,  coarse  sand,  crushed  granite  and  gramt 
screenings  with  no  stone  with  any  dimensions  over  one  inch. 

6.  The  combined  curb  and  gutter,  whether  Parkhurst  or  othe 
wise,  shall  be  constructed  upon  a  two  and  one-half  inch  conen 
foundation  before  the  concrete  has  become  firmly  set,  so  Ek 
secure  complete  adherence  between  the  two.  The  combined  i 
and  gutter  shall  consist  of  a  curb  six  (6)  inches  wide  at  the  i 
and  generally  seven  (7)  inches  high  above  the  gutter  where 
joins  the  curb,  and  a  gutter  sixteen  (16)  inches  wide  and  i 
(6)  inches  deep  so  constructed  that  the  curb  and  gutter  sh 
be  monolithic.  It  will  be  composed  of  a  concrete  core  or  back] 
faced  with  one  inch  in  thickness  of  facing  or  finishing  mortar 
shown  by  drawing  on  file  in  the  office  of  the  City  Engineer, 
core  or  backing  vrill  be  constructed  of  concrete  composed  of 

Portland  cement 1      part. 

Clean  sharp  sand 2}^  parts. 

Crushed  granite,  crushed  bowlders,  or  screened  gravel  .  .5      parte. 

The  crushed  granite  or  bowlders  shall  be  clean  and  sound,  brob 
80  that  every  fragment  will  pass  through  a  screen  with  meshes  o 
inch  square,  and  all  dust  and  particles  smaller  than  a  grain  ■ 
com  flhall  be  screened  out.  The  Portland  cement  and  sand  shi 
be  first  well  mixed  dry  and  then  sufficient  water  added,  and  i 
mixing  continued  until  mortar  of  imiform  composition  and  ( 
the  proper  consistency  is  produced. 
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The  crushed  stone  shall  then  be  added  and  thoroughly  mixed 
"i  the  mortar  until  every  fragment  of  stone  is  coated  with 
:.  The  concrete  will  then  be  put  in  place  and  well  com- 
by  ramming.  The  whole  operation  must  be  completed 
Bore  the  mortar  begins  to  set. 
■The  facing  or  finishing  mortar  shall  be  composed  of 

Portland  cement 2  parts. 

Clean  Bharji  sand 1  part. 

Crushed  granite 3  parte. 

me  cruahed  granite  screenings  shall  be  made  from  hard,  sound 
Qe,  and  the  fragments  shall  be  of  auch  size  that  all  will  pass 
Dugh  a  .scruon  having  one -fourth-inch  meshes,  and  all  fine  duet 
11  be  sereened  out.  The  facing  mortar  shall  be  mixed  in  the 
Poe  manner  as  the  concrete  described  above. 

i  ordinary  artificial  combined  curb  and  gutter  is  used  it  shall 
I  constructed  as  specified,  and  there  shall  be  no  projections  on 
kHe  and  bottom,  nor  shall  there  be  any  other  infringement  on -the 
Irlchurst  patent.     If  Parkhurst  curb  is  used  a  projection  ,of  one 
a  on  back  and  bottom  according  to  Parkhurst  patent  shall  be 
tructed  as  approved  by  the  City  Engineer. 
Concrete,  immediately  aftiT  being  mixed  as  above  specified, 
,  1  be  placed  in  the  necessary  forms  or  moulds  as  rapidly  as  it 
t  be  liioroughly  compacted  by  ramming  with  a  twenty-pound 
r  until  the  moulds  are  full  and  the  curb  ia  ready  for  sur- 

The  entire  exposed  surface  of  the  curb  and  gutter  shall 
ifaoed  by  floating  and  troweling  a  coat  of  neat  cement  so  as  to 

le  it  a  uniform  color  throughout. 
J9.   The  work  shall  be  carried  on  uniformly  and  the  whole  curb 
gutter  completed  while  in  a  soft  and  plastic  state,  so  that  it 
Bteeome  a  homogeneous  solid  when  set. 

Teotions  in  the  curb  shall  not  be  less  than  seven  feet  long. 

PABKHTJEST   COMBINED  CURB  AND  GUTTER. 

^^  The  gutter  and  curb  must  be  so  combined  as  to  form  one 
If^'  ^^^nunifi  unci  solid  stone,  and  the  combined  curb  and  gutter  stone 
^  ^^f  ^pl  the  same  general  dimensions  shown  in  diagram  on  file. 
^^  '  No  additional  allowance  will  be  made  for  round  cor- 
tV^E.""'  ^"'^  letting  holes  for  catch-basins,  and  the  price  paid  for 
.  '.'/'BEjIIS'l'illlic  per  lineal  foot  in  place  complete. 
'■'  '■  Thematerialf  to  be  used  shall  he  Portland  cement,  and 

,  ^*  ^1  coarse  sand,  niediuin-slzed  gravel,  or  stone  crushed  to 

%ift°^f  OBiie,  all  subject  to  tlio  approval  of  the  City  Engineer. 

'^#',1  "■  ^^  psrt  Portland  cement,  2^  parts  sand,  and  5  parts 

'' ifs'  ,  wuslied  stone,  shall  be  used  in  the  backs  and  bottom 

^^  jjV-  "Scurh.   The  exixjsed  surface  of  both  curb  and  gutter  shall 

^^^f"  ^^^^^S-tiZ).  parts  Portland  cement,  and  three  {V)  ■jas'sa 
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fine  crushed  granite,  or  trap-rock,  nnd  sand  sufficient  to  make  i 
smooth  and  even  finish,  but  not  to  exceed  one  (1)  part. 

Fifth-     Portland  cement  nraat  be  used  which  iall  stand  a  ten- 
sile strength  of  300  pounds  per  square  inch  after  seven  days,  six 
days  in  water  and  one  day  in  air,  and  which  shall  have  a  crushing 
strength  of  2,000  pounds  per  square  inch  after  having  been  im-  j 
mersed  in  water  seven  days,  and  then  exposed  to  the  air  thirteen  I 
days,  and  the  contractor  shall  furnish  for  testing  a  sample  of  eacb  I 
and  every  barrel  of  cement  Ui  be  used  in  the  construction  of  artl-  I 
ficial  stone  curb  and  gutter  whenever  the  Engineer  may  request  it  1 

Sixth.  The  material — of  the  quantity  and  in  the  proportions  I 
herein  specified — shall  be  mixed  while  dry,  and  until  the  mixton  J 
has  an  even  color.  Water  shall  then  be  added  slowly  while  t' 
materials  are  being  constantly  and  thoroughly  mixed,  and  stirB 
until  an  evenly  tempered  and  complete  mortar  suitable  for  nioul 
ing  is  obtained-  The  mortar  thus  obtained  sball  be  immediate 
placed  in  the  moulds  as  rapidly  (but  not  more  rapidly)  as  it  a 
be  thoroughly  rammed,  imtit  the  mould  is  full  and  the  top  is  fl 
ished  in  the  manner  herein  specified. 

Seventh.     The  entire  exposed  face  of  the  curb  and  gutter  a 
be  fac«d  by  floating  and  troweling,  so  as  to  give  it  a  uniform  colot 
throughout. 

Eighth.  The  curbing  is  to  be  set  to  the  true  line  and  grade  oi 
the  street,  on  a  bed  of  sis  inches  of  fine  gravel,  sand  or  broken  ston^ 
or  cinders  thoroughly  tamped-  At  the  street  and  alley  corner^ 
the  curb  to  be  made  on  a  curve  of  such  radius  as  the  Engineer  m»j 
direct,  with  true  and  even  joints,  and  to  be  of  the  same  descriptioni 
and  set  in  the  same  manner  as  the  curb  before  dejciibed, 

STREET  CROSSINGS  AND  DRIVE  PAVEltEKTS. 

Excavate  street  6  in. below  grade  line  if  snb-Gtratum  is  graveI,Bail| 
or  porous  soil ;  if  clay  or  an  impervious  soil,  excavate  4  inches  inoD 
and  fill  that  with  cinders,  gravel  or  broken  stone.  Thoroughly  rd 
to  proper  section,  lav  sub-drains  of  3-inch  tile  inside  each  curb  iinn 
Pavement  is  laid  in  two  courses :  1st  layer,  4  inches  thick,  conai ' 
of  1  part  Portland  cement  and  4  parts  clean  gravel  or  broken  sb 
and  sand.  Proportion  of  gravel  to  sand,  2  to  1.  Materials  are  th 
oughly  mixed  by  machine ;  just  enough  water  being  added  so  t 
when  well  rammed,  water  wil  show  at  surface. 

Second  layer,  or  top.  2  inches  thick,  which  takes  the  wear,  q 
sists  of  equal  parts  Portland  cement  and  clean,  sharp  sand 
crashed  granite  including  all  grains  to  the  size  of  a  pea.    Only 
best  of  cement  should  be  used  for  this  purpose.    The  top  lays 
thoronghly  rammed.    Both  bottom  and  top  layers  are  divided  i 
ing  construction  into  rectangular  blocks  about  5  feot  sqnarc,  m 
edges  neatly  finished.     The  joints  of  blocks  coming  direclly  ortfj 
pipes  are  made  like  the  keystone  of  an  arch,  so  they  can  be"  lifte^J 
np  withtmt  disturbing  neighboring  blocks,  when  repairs  to  pipes  at^ 
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eeessaiy.  To  secure  a  positive  foot-liold  for  hoi-ses,  the  surface  eau 
'pe  v-sliaped  grooves  1  inch  wide  and  3-16  in.  deep,  4  inches  apart 

I  numiug  at  right  angles  with  the  street.  Surface  should  be 
lished  with  an  ordinary  plasterer's  woodeu  float.  Curbs  are  part 
lonter  bloeJta  and  consist  of  1  part  cement  to  3  parts  fine  gravel. 
kterials  for  one  square  yard  equal  144  lbs.  cement  and  3  cu.  ft. 

gravel, 

PREPARATION  OF  CONCRETE  FLOORS. 

For  the  conBtruction  of  durable  cement  floors  or  sidewalks  the 
indation  must  be  suitably  prepared.  Fot  outdoor  work  on  yield- 
[  ground  a  porous  layer,  at  least  10  inches  thick,  of  coarse  gravel 
ialag  should  be  laid,  well  rammed  down  and  leveled.  For  in- 
a  work  on  dry  ground  it  is  sufficient  to  level  the  surface  and 
inp  it_down  firmly.  Floors  and  sidewalks  are  generally  built 
two  layers ;  a  lower  bed  of  concrete  3^  to  4  inches  thick,  and  a 
face  coat  of  richer  mortar  of  a  thickness  of  ^  to  1^  inches. 
The  concrete  layer'may  be  made  richer  or  poorer,  according  to 
!  service  which  tbe  work  must  undergo.  For  heavv  duty  a  mis- 
B  of  cement  1,  sand  3  and  gravel  (i  is  recommended.  In  less 
int  work  cement  1,  sand  5  and  gravel  10  will  answer.  A 
able  mixture   for   ordinary  requirements   is,   cement   1,   fiand 

J  gravel  8  or  broken  stone  6, 
5Tie  surface  layer  consists  of  cement  1,  sand  1,  and  must  be 
1  over  the  concrete  before  the  latter  has  set.  Before  spread- 
the  top  layer  the  concrete  should  be  freed  from  loose  ma- 
al  and  its  surface  roughed  up.  The  mortar  is  spread  with  a 
light-edge  and  when  sufRciently  hardened  is  finished  with  a 
Dden  tool.  A  grooved  roller  is  used  to  produce  a  ribbed  eui- 
e,  especially  in  sidewalk  work. 
When  the  work  is  finished  and  the  cement  is  well  set,  the  sur- 
ie  carefully  covered  with  a  layer  of  sand  4  inches  in  thick- 
Tbis  is  moistened  and  kept  in  place  for  several  weeks  if 
lible.  Only  in  this  way  can  the  formation  of  hair-cracks  be 
rented  and  a  well  hardened  surface  obtained. 
tement  expands  and  contracts  "with  changes  of  temperature, 
"le  same  way  as  iron,  wood,  sandstone  and  other  materials. 
1  this  cause,  if  the  necessary  care  has  not  been  taken  in  the 
,  cracks  will  result,  especially  in  wide  surfaces.  These  may 
IToided  by  dividing  the  flooring  into  smaller  blocks,  which 
ild  not  exceed  4  to  5  square  yards  in  area,  and  should  be  sepa- 
i  by  strips  of  tar  paper  or  by  sand  joints  f  inch  in  width.  The 
ts  in  the  conorete  must  correspond  with  (hose  cut  in  the  sur- 
l  laver.  The  division  of  the  work  into  blocks  is  also  to  be 
meiided  in  concrete  walla  and  curbs. 

leceseary,  lay  weeping  drain  round  tbe  inside  of  all  outside 
y  £11  in  over  drain  with  brick  or  stone  chips;  then  level  off 
t>ttoni  of  cellar  to  an  even  surface,  and  fill  in  4  inches  or  6 
I  of  broken  atone,  bricks,  or  cinders,  making  the  escavauon 


1  on 

or  ■ 

LUon     ^H 


enough  deeper  to  allow  this  founddtion  below  tiie  concrete  w'^^eJ 
described.  ^B 

FLOO&S  FpB   WET  CELLABS.  ^| 

When  water  flows  into  a  cellar  and  can  not  be  drained  by  tei^H 
cotta  pipe,  it  is  necessary  to  make  a  very  strong  floor  to  resist  t^H 
outside  water  pressure.  ■ 

Ist.  .  Prepare  the  bottom  of  the  cellar  in  the  shape  of  a  shallow  I 
dish  with  the  lowest  part  in  the  center.  J 

3d.  Dig  a  shallow  well  in  the  center  and  lead  all  the  water  ufl 
this  well  by  cutting  shallow  ditches  from  the  four  comers  of  tldfl 
cellar  and  laying  3-inch  drain  tile  to  the  well  or  fill  the  ditch^H 
with  loose  broken  atone.     Keep  the  cellar  pumped  dry,  J^t 

3d.  Pave  the  cellar  with  hard-bumed  bricks,  set  on  edge,  lailH 
in  cement  mortar,  working  from  the  four  sides  towards  the  cen-^ 
ter,  keeping  the  well  open  in  order  to  pump  out  the  water.  I 

4th.     On  this  foundation  lay  the  cement  concrete  floor.  I 

5th.  Wlien  the  floor  is  hard  plug  up  the  hole  in  the  center  withl 
bricks  and  quick-setting  cement.  I 

POHIILAND    CEMENT    STEPS,    STAIRS,      WINDOWSILLS    AND      CURBIl^ 

Same  as  floors,  except  that  they  should  be  put  in  frames 
allowed  to  become  hard  before  frames  are  removed. 

Specifications  for  cemeut  mortar  for  sidewalks,  foundatioi 
masonry,  etc,,  in  Philadelphia,  Pa.,  are  as  follows: 

CEMENT    MOHTAE,    PHILADELPHIA. 

1.  Sand  and  Water. — ^Sand  shall  be  sharp,  silicioue,  i 
screened,  tide-washed  bar  sand — or  approved  flint  bank  sand,  . 
from  loam  or  other  extraneous  matter.  The  water  must  be  fj 
and  free  from  dirt.  When  so  directed  by  the  Chief  Engineer 
water  may  be  required  to  prevent  mortar  from  freezing  when  ab 
lutely  necessary  to  lay  masonry  in  cold  weather. 

3.  Conhpoiition. — Portland  cement  mortar  shall  be  compos 
of  one  part  of  cement  and  three  parts  of  sand.  Natural  eenif 
mortar  shall  be  composed  of  one  part  of  cement  and  two  parts 
sand. 

Mortar  for  pointing,  grouting,  bedding  coping  stones  a 
bridge  seats,  shall  be  composed  of  one  part  Portland  cement  a 
two  pari;s  sand.  A  greater  proportion  of  cement  shall  be  used  wh 
required. 

3.  Mixing.— The  ingredients,  properly  proportioned  by  me 
Tirement,  must  be  thoroughly  mixed  dry  in  a  tight  box  of  saita 
dimensions,  and  the  proper  amount  of  clean  water  added  aft 
wards.  No  greater  quantity  is  to  be  prepared  than  is  re<juired  1 
immediate  use,  and  any  that  has  "set"  shall  not  be  retempered 
used  in  any  way. 

4.  Tensile  Strength. — Mortar  taken  from  the  mixing  box,  i 
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luoulded   into  briquettes  oue  square  inc^   in   croBg-sectiOD,  shall 
develop  the  following  ultimate  tensili;  strengths: 

Age.  Stnngib, 

7  days  (1  day  it)  air,    6  da;s  Id  water),  1  part  at  natural  cement  to 

2  parte  of  sand 50  lbs. 

38  days  {1  day  in  air,  37  days  in  watei),  1  part  of  naturnl  cement  to 

2  parts  of  sand 126  lbs. 

7  days  (1  day  in  air,    6  days  in  water),  1  part  of  Portland  cement  to 

3  parta  of  sand 125  Iba. 

3S  days  (1  day  in  air,  27  days  in  water),  1  part  of  Portland  cement  to 

3  parts  of  sand 17S  lbs. 

Specifications  for  cement  mortar  and  ponLTete  in  Buffalo  are  as 
follows : 

MOUTAH  AND  CONCRETE,  BL'FFAI.O. 

Sand  and  Mortar.- — (C3.) — All  sand  used  in  the  mortar  must 
be  clean,  sharp,  coarse,  lake  sand,  free  from  loam  or  vegetable  mat- 
ter. The  proportion  of  sand  and  cement  for  natural  cement  mor- 
tar will  be  two  (2)  of  sand  to  one  (1)  of  cement  by  measure.  Suf- 
ficient water  will  be  used  to  make  a  plastic  mass.  Pointing  mortar 
will  be  mixed,  one  (1)  of  sand  to  one  (1)  of  Portland  cement.  Ail 
cement  mortars  shall  be  used  immediately  after  mixing,  and  any 
that  has  been  mixed  more  than  half  an  hour,  or  has  commenced 
to  set,  shall  be  rejected  and  thrown  away. 

Concrete. — (63.) — Concrete  will  consist  of  above  described  qual- 
ity of  cement,  clean,  sharp,  coarse,  lake  sand,  and  clean  stone 
broken  so  that  no  dimension  is  larger  than  two  (3)  inches. 

The  cement  and  sand  shall  be  mixed  as  required  for  mortar,  and 
thea  thoroughly  mixed  by  use  of  shovels  with  broken  stone,  in  the 
proportion  of  one  (1)  cement,  two  (2)  of  sand,  five  (5)  of  broken 
stone  immediately  before  using.  When  put  in  place  it  will  at  once 
be  leveleil  off,  and  tamped  as  directed  by  the  Engineer,  but  must 
not  be  touched  afterwards. 

When  it  is  impoBsible  to  finish  the  concrete  in  one  day,  the  sur- 
face and  ends  thereof  to  be  left,  and  also  the  method  of  continu- 
ing such  concrete  to  form  good  bond  or  union  to  be  as  the  En- 
gineer may  direct.  No  masonry  to  be  built  on  the  concrete  until 
the  Engineer  permits. 

Following  are  the  specifications  for  mortar  for  all  uses,  pre- 
scribed by  the  City  of  Indianapolis,  and  the  specifications  for  its 
use  in  laying  sewer  pipe,  brick  maaonry,  plastering  and  concrete 
for  sewera  and  street  foundations. 

CEMENT  UO&TAR  AND  ITS  USE  IN  8EWEES,  MASONRY  AND  CONCRETE, 
INDIANAPOLIS, 

Mortar. — 1.  A  rectangular  box  shall  be  provided  for  mixing 
mortar,  which,  if  required,  shall  be  marked  with  cleats  or  other- 
wise to  give  quantities  of  cement  and  sand. 


DIBECTORY  OF  AMERICAN  CEMENT  1NDU8TB] 

8.  Mortar  for  brick  and  atone  masonry  and  concrete  shall  o 
Kist  of  one  part  by  measure  of  hydraulic  cement,  as  specified,  i 
two  parts  of  clean,  sharp  sand,  free  from  pebbles  and  vegeta 
matter.  When  properly  measured  into  the  box  the  sand  and 
ment  shall  be  thoroughly  mixed  dry  until  the  mixture  shows 
uniform  color.  When  wanted  for  use  it  must  be  wet  with  f^ 
smallest  quantity  of  water  possible,  and  be  thoroughly  mixed  a 
tempered.  The  Engineer  may  prescribe  the  number  of  times  t 
mixture  shall  be  turned  over,  dry  and  wet,  if  he  considers  it  nea 
sary.  The  mortar  must  be  used  immediately,  and  none  remaini 
on  hand  bo  long  as  to  have  set  shall  be  -e-mised  and  used. 

3.  For  pointing  and  for  wet  ditches  the  proportions  shall 
one  of  cement  to  one  of  sand. 

4.  Neat  ceraeDt  may  be  required  for  pipe-laying  in  wet  ditcl 
fi,     Mortar  for  Portland  ceTiient  concrete  shall  be  mixed  as  abc 

prescribed,  using  the  proportions  by  measure  of  one  of  Portia 
cement,  such  as  specified  for  this  work,  and  three  (3)  parts  of  clef 
sharp  sand  free  from  pebbles  and  vegetable  matter. 

6.  Mortar  for  plastering  catch-basins  and  pointing  outside  sto 
or  brick  masonry  shall  be  mixed  as  above  prescribed,  using  one  { 
of  Portland  cement  such  as  specified  for  this  work,  and  one  j 
clean,  sharp  sand,  not  of  excessive  coarsenesa,  and  free  from  j 
bles  and  vegetable  matter. 

7.  In  any  of  the  above  mixtures  the  Engineer  may  increase  \ 
proportions  of  cement  for  special  reasons  in  particular  places.  1 
pi-oportions  shall  alt  be  by  measure  In  the  mortar  box  preserib 
If  otfier  methods  of  measurement  are  permitted,  the  measurema 
shall  be  based  on  the  measurement  of  the  cement  in  the  origii 
package,  and  not  after  being  removed  therefrom. 

Brich  Sewer. — The  bricks  shall  be  clean  and  thoroughly  saturat 
with  clean  water  unmediately  before  laying.  Every  brick  shall 
neatly  and  truly  laid  to  line,  in  full  joint  of  mortar  at  one  op^ 
tion,  and  in  no  case  shall  mortar  be  Blushed  or  grouted  in  after  t 
brick  is  laid,  except  when  so  directed  by  the  Engineer.  AU  bri 
must  break  joints  with  those  in  adjoining  courses. 

All  j'oints  below  the  springing  line  of  the  arch  shall  be  ne^t 
struck,  and  the  joints  of  tlie  arch  shall  he  cleaned  off  to  the  face  ] 
ibe  brick  work  after  the  centers  have  been  removed.  The  j'ointa ' 
tween  the  courses  of  the  inner  ring  shall  not  be  more  than  o; 
quarter  inch  and  the  outer  rings  not  more  than  one-half  inch'  ■. 
thickness,  and  between  the  rings  or  shells  there  shall  be  one-l " 
inch  of  mortar. 

The  centers  of  the  intercepting  sewer  being  struck,  and  all  t.. 
btsh  removed  from  the  inside  of  the  sewer,  and  the  whole  of  theS 
tcrior  of  the  sewer  being  washed  perfectly  clean,  it  shall  i 
while  wet,  a  thin  and  perfectly  smooth  plastering  of  Portiand,  ■ 
mmt  mortar,  f  ijich  thick,  laid  on  with  plasterer's  finishing  trOl 
over  the  whole  surface  of  the  inside.    This  plastering  must  not 
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soiled  or  disturbed  or  trodden  upon  for  at  least  forty-eight  (48) 
hours  after  its  application.  Only  iiitercejiting  sewers  shall  bo 
plastered. 

The  ontfiide  surface  of  all  eatch-basinB  must  be  covered  with  ce- 
ment mortar  ^  inch  thick.  The  inside  surface  shall  be  plastered 
lo  a  thielaiess  of  f  inch  with  mortar  composed  of  one  part  of  sand 
and  one  part  of  Portland  cement, 

The  outside  surface  of  all  manholes  shall  be  covered  by  a  coat  of 
cement  mortar  -J  inch  thick. 

Flush-tanks  shall  be  built,  plastered  and  tested  as  provided  for 
catch-basins  and  of  form  and  dimensions  shown  on  plana. 

Pipe  Sewers.— Each  pipe  shall  be  laid  in  a  firm  bed  and  in  per- 
fect conformity  with  the  lines  and  levels  given.  The  bottom  of 
die  trench  under  each  socket  must  be  excavated  so  as  to  give  the 
pipe  a  solid  bearing  for  its  whole  length.  The  pipes  must  (if  re- 
quired) be  fitted  together  and  matched  before  lowering  into  the 
(rench,  eo  as  to  secure  the  truest  possible  Hue  on  the  bottom  of  the 
inside  of  pipes.  They  must  be  marked  when  in  this  position  and  laid 
in  the  trench  as  marked.  No  ohipping  of  socket  or  spigot  other 
ttian  cutting  off  projections  will  be  permitted,  and  any  pipe  in- 
jnred  in  this  process  shall  be  rejected.  Unless  otherwise  speeiflcally 
ordered,  the  pipe  shall  be  laid  from  the  lower  end  of  the  line  up- 
ward. The  Engineer  may  require  the  pipe  to  he  laid  with  level,  line 
or  sti^ight-edge  or  in  other  manner  that  will  produce  the  result 
above  required,  and  may  require  that  a  light  be  set  in  the  last  man- 
hole or  lamp-hole  and  each  pipe  laid  so  that  this  light  shall  always 
be  visible  through  the  section  of  pipe  under  construction. 

\Vhen  laid  in  the  trench  as  above  specified,  the  joint  shall  be 
completely  filled  with  mortar  of  one  of  sand  and  one  of  cement  (see 
mortar  specifications)  in  a  manner  fully  satisfactory  to  the  En- 
gineer. If  he  is  not  satisfied  with  the  methods  used  by  the  con- 
tractor, he  may  prescribe  the  method  and  the  materials  to  he  used 
in  filling  the  joints.  Extra  precautions  shall  be  taken  in  wet 
ditches.  Any  excess  of  mortar  on  the  inside  of  the  pipe  shall  be 
cleaned  out  immediately  after  laying  the  joint. 

Concrete. — Broken  stone  shall  be  sound,  hard  limestone,  broken 
as  nearly  regular  as  praeticahle,  which  shall  not  measure  more  than 
ti  inches  in  any  direction,  and  which  shall  be  screened  through  a 
(evolving  screen.  It  shall  be  free  from  dust,  loam  or  dirt,  when 
delivered  on  the  line  of  the  work,  it  shall  be  deposited  on  platforms 
made  for  the  purpose,  and  the  sub-grade  of  pavement  must  be 
protected  from  injury  by  teams  in  hauling.  All  stone  must  be 
'nished  or  broken  before  being  hauled  upon  the  street,  and  under 
nil  circumstances  will  any  stone  he  allowed  to  be  hauled  and  depos- 
iii'fl  on  the  street  and  then  broken. 

Concrete  for  sewer  work  shall  be  composed  of  about  14  measuTes 
nf  mortar,  as  specified,  and  four  of  broken  stone,  as  ahove  specified, 
nr  clean,  screened  gravel  sa.lisfnrtory  to  the  Engineer.    The  mortar 
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and  atone  shall  bp  so  mixed  in  a  box,  or  on  a  platfonn,  accordii 
to  tlie  directions  of  the  Engineer,  that  every  stone  shall  be  coi 
pletely  covered  with  mortar.  It  shall  be  laid  immetiiatelj  and  cai 
fully  placed  in  layers  about  six  inches  in  thickness,  and  shall  be  b 
tied  in  place  by  gentle  ramming,  only  sufficient  to  flush  the  mort 
to  the  surface.  Before  any  layer  is  covered  by  another,  its  aurfi 
shall  be  scored  so  as  to  make  a  bond  between  the  layers. 

Concrete  for  foundations  of  pavements  shall  be  made  of  eith 
broken  stone  or  screened  gravel,  as  specified  in  resolution.  The  ate 
or  gravel  shall  be  thoroughly  drenched,  but  contain  no  loose  wat 
in  the  heap.  It  shall  then  be  mixed  with  mortar  in  such  prop< 
tions  as  will  completely  fill  the  voids  in.  the  stone.  When  pro| 
proportions  are  detennined  for  the  stone  in  use,  they  will  be  a 
hered  to.  The  general  proportions  will  be  about  1  part  cement 
2  parts  of  clean,  sharp  sand  to  4^  broken  stone  or  gravel.  The  m 
tar  and  stone  shall  be  so  thoroughly  mixed,  as  directed  by  the  I 
gineer,  that  every  stone  f^hall  be  completely  coated  with  mortar..' 
shall  then  be  deposited  in  pla<.'e  and  rammed  until  the  mort 
flushes  to  the  surface.  The  proportions  of  materials  used  in  co 
Crete  may  he  varied  by  the  Engineer  as  found  necessary  to  prodq 
the  heat  result.  Portland  cement  mortar  will  be  used  if  distine 
specified,  otherwise  hydraulic  cement  mortar  will  be  used. 

No  walking  or  driving  over  the  uncovered  concrete  foumdati 
will  be  permitted,  and  it  shall  be  allowed  to  set  for  eight  days, 
such  time  as  the  Engineer  may  direct,  before  any  further  work  ab 
progress  on  the  same.  Concrete  shall  be  planked  at  street  and  al 
crossings  to  permit  travel  to  cross  it  without  injury. 

Concrete  shall  be  sprinkled  at  night,  when  considered  neceaM 
by  the  Engineer,  and  he  may  require  it  to  be  protected  from  1 
sun  in  .hot  weather,  and  from  frost  in.  cold  weather,  by  coven 
with  suitable  material. 

The  thickness  of  concrete  foundation  shall  be  6  inches,  i 
otherwise  specifically  stated.. 

The  surface  of  the  concrete  shall  be  parallel  to  the  finished  a 
face  of  the  street,  and  templets  shall  be  used  as  directed  by  the  I 
gineer. 

The  Engineer  shall  be  notified  before  concrete  laying  is  begi 
and  no  work  shall  be  done  until  he  has  examined  and  accepted  i 
sub-grade. 

If  at  any  time,  for  violation  of  these  specifications,  any  conoi 
shall,  in  the  opinion  of  *the  Engineer,  prove  entirely,  or  in  any  p 
tion,  inferior,  it  shall  be  removed  ijy  the  contractor  and  replw 
in  a  suitable  manner. 

A  trial  will  be  made  of  the  following  specifications  for  a 
foundations,  that  the  relative  cost  may  be  determined. 

If  natural  cement  is  naed  the  proportions  for  concrete  shall  be  0 
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■■li-nf  uaturai  hydraulic-  eemenl,  two  parte  of  sand  and  4^  parts 

Bf  broken  stone. 

I  If  Portland  cement  is  used  the  proportions  for  concrete  shall  be 
Bne  part  of  Portland  cement,  three  parte  of  sand  and  six  parts 
Kf  gravel. 

H  FILLERS   FOB  BBICE  FATSUBNTS. 

H  Portland  cement  is  now  very  generally  used  as  a  filler  for  the 
■pints  in  brick  and  other  block  p.ivenients.  Perhaps  the  Murphy 
BOut  was  the  first  application  to  this  purpose,  this  grout  being  a 
Btoprietary  mixture  of  Portland  cement  and  finely  ground  slag  high 
Ki  silicate  of  alujiiina,  with  water  and  sand  in  proper  proportions 
Bfcbatantially  the  same  as  used  with  Portland  cement. 
B  The  Indianapolis  specifications  for  cement  filler  are  as  follows: 
H  5,  The  joints  shall  then  be  filled  as  nearly  as  possible  from  bot- 
^pn  to  top  with  a  paving  cement  or  grout  as  specified  in  the  bid  and 
Bffitract,  and  according  to  a  formula  for  composition  and  consis- 
Baicy  of  same  approved  by  the  Board  of  Public  Works  and  the  En- 
f  (jineer.  Sand  may  be  used  as  a.  filler  in  alleys  when  specifically 
I  stated  in  specifications,  to  be  applied  as  directed  bv  the  Engineer. 
I  !0.  When  grout  is  used  it  must  be  equal  or  superior  to  a  grout 
r  forii]  ii.ised  of  one  part  of  Portland  cement  by  measure  and  1^  parts 
I  '^1  jiiir  ?and,  which  will  pass  through  a  3-16-inch  mesh.  It  shall  be 
I  ■■[  -ucli  consistency  as  to  run  readily  into  the  joints  and  shall  be 
Lffept  in  rapidly.  The  pavement  shall  be  gone  over  a  sufficient 
^fauuber  of  times  to  fill  every  joint.  When  the  foundation  is  of 
^■oken  stone,  the  Engineer  may  require  the  grout  to  be  put  on  in 
Hro  coats,  the  first  coat  to  he  of  such  proportions  as  he  may  direct. 
H  Opinions  vary  regarding  the  method  of  applying  the  grout,  some 
^BEt  applying  a  coat  richer  in  cement  than  above  specified  and  fol- 
^nring  with  one  similar  to  that  specified.  Experiment  has  shown 
Hbat,  with  a  broken  stone  foundation,  likely  to  absorb  a  coat  put  on 
Kio  thin,  the  first  application  may  be  with  advantage  of  a  mixture 
Be  one  cement  to  three  sand,  well  mixed  with  sufficient  water  to 
Hake  it  run  freely,  and  applied  in  small  quantities  with  sufficient 
H^idity  to  get  it  into  l.lie  joints  without  too  much  separation  of 
Hie  sand  and  cement.  This  serves  to  fill  the  lower  part  of  the  joints 
P'tBd  the  top  of  the  sand  cushion.  When  it  has  stood  a  short  time,  it 
I  can  be  followed  up  with  the  specified  uii.tture  a]>plied  often  enough 
I  lo  fill  the  joints  completely.  Some  cement  is  saved  in  this  way,  as 
I  the  joints  are  filled  without  at  the  same  time  filling  a  good  share 
nf  the  fonndation. 


CONCItETR  MIXINH. 

The  following  specifications  by  A.  P.  Boiler  show  good  practii 
mi  sing  cement  concrete : 

In  general  all  cements  must  be  subject  to  the  usual  standart 
inspecting  and  testing  as  recommended  by  the  Am.  Soc.  C.  E, 
contractor  must  keep  on  hand  under  proper  shelter  and  conven 
of  access  sufficient  stock  of  cement  aiiead  of  his  wants  to  affoi 
reasonable  time  for  its  proper  examination  and  testing,  (A 
tional  tests  are  proyided  for  when  necessary.) 

The  sand  used  must  be  clean,  sharp,  not  too  fine,  free  from 
blea  and  must  not  soil  white  paper. 

The  water  used  must  be  clean,  fresh  water. 

The  concrete  will  be  mixed  either  by  hand  or  machine,  aco 
ing  to  quantity  needed  and  rapidity  of  requirements.    Any  mac! 
used  must  be  one  of  proved  efficiency  and  reliability  for  un" 
product.     All  component  parts  of  a  concrete  batch  must  be 
rately  ganged  as  to  relatiye  volume.     Cement  and  sand  inus 
thoroughly  mixed  drj',  and  be  thoroughly  wetted,  broken  stone 
corporated  therewith,  and  only  enough  water  added  by  spriak'' 
uniformly  dampen  the  mass  without  wetting  it,  as  may  be  di 
The  amount  of  water  required  will  depend  upon  atmospheric 
ditiona  of  heat  and  moisture,  and  due  allowance  must  be  made  ti 
for.    In  hand-mixing,  the  broken  stone  will  be  spread  out  up( 
tight  .platform  within  a  movable  frame  of  gauged  dimensions,  h 
ing  an  exact  manageable  batch  of  stone,  9  to  12  inches  deep- 
stone  to  be  flushed  off  uniform  with  edge  of  frame  and  thorouj 
wetted,  allowance  being  made  when  stone  has  become  highly  he 
from  the  sun,  when  the  water  quickly  evaporates.     The  sand 
cement,  mixed  dry  on  an  adjacent  platform,  to  be  then  unifoi 
spread  over  the  stone  prepared  as  above.    The  frame  will  thei 
lifted  off,  and  the  mass  shoveled  over  in  rows,  the  men  worl 
from  opposite  sides  towards  each  other,  care  being  exercised  no 
heap  tiie  mass,  but  simply  turn  it  over,  keeping  lie  original  th 
nesa.    During  this  process  the  sprinkling  to  be  kept  up  to  obtain 
required  dampness.    The  operation  to  be  repeated  rapidly  and 
so  often  as  may  be  necessary  to  obtain  a  uniform  homogeneous 
of  concrete,  which  must  be  used  as  rapidly  as  possible.     All 
crete  must  be  thoroughly  rammed  in  layers,  as  may  be  directed, 
metal  rammers  of  any  approved  pattern,  weighing  from  30  i 
pounds  each.    Corners  inaccessible  to  direct  long-handled  ram 
as  in  air  chambers  of  caissons,  to  have  special  devices  provii 
insure  solid  contact  work.    All  concrete  stone  to  be  trap-rocj^ 
dense,  fine-grained  blue  limestone,  or  may  be  clean,  screened,  co 
gravel,  when  used  with  Eosendale  cement.   All  concrete  stone  i 
he  clean  and  free  from  dust,  '^here  will  be  three  grades  of  eonc 
required,  designated  by  numbers: 

No.  1.     Concrete  mass  on  roof  of  caissons  and  filling  of  air  cl 


SPECIFICATIONS  FOR  THE  USE  OF  CEMENT. 


189 


bers :  1  part  Portland  cement,  2  parts  sand,  and  4  parts  of  i-ineh 
clean,  broken  stone,  i.  e.,  passing  a  J-inch  screen  and  retained  on  a 
J-inch  screen. 

No.  2.  Concrete  for  footings  and  hearting  of  piers :  1  part  Port- 
land cement,  2  parts  sand,  and  4^  parts  broken  stone,  miscellaneous 
sizes,  none  over  2  inches  in  any  diameter. 

No.  3.  Common  concrete:  1  part  Eosendale  cement,  2  parts 
sand,  5  parts  gravel  or  broken  stone. 

An  American  Portland  cement  manufacturer  gives  the  following 
proportions  for  concrete  for  various  purposes  when  best  quality  of 
Portland  cement  is  used : 

1  part  Portland  cement. 

2  parts  clean,  sharp  sand. 

4  parts  broken  stone.  (Pass  through  2-inch  ring.) 
Mix  the  sand  and  cement  thoroughly  together.  Add  the  least 
possible  amount  of  water,  and  turn  the  same  over  twice.  After 
thoroughly  wetting  the  stone  add  same  to  mixture  of  cement  and 
sand.  Put  at  once  into  mould  and  ram  well.  This  mixture  is  only 
used  where  the  ground  may  be  moist  and  extreme  weight  must  be 
carried. 
1  part  Portland  cement. 

3  parts  clean,  sharp  sand. 
6  parts  broken  stone. 

This  combination,  when  mixed  as  above,  will  give  you  a  concrete 
gtrong  enough  to  carry  the  tallest  building. 
1  part  Portland  cement. 

4  parts  clean,  sharp  sand. 
8  parts  broken  stone. 

This  combination,  mixed  as  above  directed,  gives  you  a  concrete 
strong  enough  for  all  ordinary  construction. 
1  part  Portland  cement. 
5  parts  clean,  sharp  sand. 
10  parts  broken  stone. 

This  combination  is  stronger  and  cheaper  than  you  could  get  by 
using  the  so-called  common  or  Eosendale  cements. 

After  concrete  is  once  set  it  is  a  good  plan  to  keep  it  wet  for 
three  or  four  days. 

CEMENT  STUCCO  FOR  WALLS. 

First  coat,  one-half  inch  thick. 

For  best  results,  the  wall  should  be  furred  off  with  spruce  lath  put 
on  vertically,  12  inches  apart  and  well  nailed. 

On  these  fasten  firmly  expanded  metal  lath. 

Add  fibre  to  the  mortar  for  lathwork. 

Wet  thoroughly  the  surface  to  be  plastered. 

Mix  1  part  non-staining  Portland  cement  with  2  parts  medium 
sand,  1  part  fine  sand  and  one-half  part  lime  flour.    When  this  coat 


ISO       DIKECTORY  OP  AMERICAN  CEMENT  INDUSTRIES. 

has  Bet  hard,  wet  the  surface  thoroughly  and  apply  the  Becond 
(one-quarter  inch  thick)  with  a  wooden  float. 

Mix  1  part  cement  as  above,  1  part  fine  sand  and  3  parts  med 
sand  or  crushed  granite. 

Before  the  second  coat  has  set  hard,  it  may  be  ]oiuted  to  pre 
the  appearance  of  stonework. 

A  Bmall  addition  of  lime  flour  increases  the  adhesion  of  i 
mortar. 

The  finished  surface  should  be  protected  for  at  least  two  wee 
with  canvas  curtains  or  bagging  saturated  with  water. 

Defects  are  liable  to  appear  on  cement  plastered  walls  when  [ 
too  much  cement  is  used ;  (3)  not  supplied  with  sufficient  moiatni 
(3)  not  troweled  sufficiently;  (4)  not  protected  from  variations 
temperature  and  drafts  of  air. 

Plastering  work  should  be  done  iu  the  spring  and  never  diiri 
freezing  weather. 

LING   CISTEBNS. 


For  plastering  cisterns,  one  part  Portland  cement  to  two  pi 
sand  will  make  a  job  that  will  be  impervious  to  water,  resist  fr 
and  if  well  done,  last  for  generations. 

In  cistern  and  cellar  work,  if  there  is  any  tendency  of  water 
i,  jffiL  m  while  the  cement  work  is  being  done,  that  tendency  n 
be  removed  by  drainage  or  otherwise,  as  the  water  will  press 
tement  aside  before  it  is  hard. 

WATEH-TI&HT    CEMENT   MOHTAB. 

By  the  use  of  lime  putty,  ceii^eiit  inortar  is  made  more  thoronf_ 
water-proof,  due  to  the  great  density  of  the  mortar  obtained,  whi 
hardens  in  the  water,  provided  the  water  is  not  moving;  and  not 
cold  or  impregnated  with  acids. 

The  following  proportions  are  best  for  water-tight  mortar; 


CflUBUt. 

Liimi  Pully, 

Band. 

1  part. 
1  part. 

1  part. 
1  part. 

I3  part. 

1  part. 
11 3  parts. 

2  parte. 

1  part. 
3partB 

5  parts 

6  parts 

In  making  cement  lime  mortar,  it  is  best  to  thoroughly  m 
sand  and  cement  dry,  then  screen  the  lime  putty,  mixed  with 
into  a  mortar  box  and  mix  the  whole,  adding  more  water  if  ne 
sary  till  a  uniform  mortar  of  proper  consistency  is  obtained. 

The  coating  may  be  about  |  inch  thick. 

To  render  the  surface  of  cement  concrete  imperviouB  to  air  i 
water,  the  double  silicate  of  soda  and  potash  may  be  used. 

Sylvester's  process  consists  in  the  application  of  a  coat  mad* 
I  ponnd  of  castile  soap  to  1  gal.  of  water,  applied  at  as  near  boil 
temperature  as  possible  and  rubbed  to  a  lather  with  a  stiff  bri 
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After  drying  24  hours  a  sct'ond  coat  of  ^  pound  alum  to  4  gals,  of 
water  is  applied.  Three  applications  o(  the  double  coating  at  inter- 
■vals  of  24  hours  between  each  coat  are  Bulficienl  to  render  brick, 
stone  or  concrete  niaaonry  impervious. 

Several  artificial  stones  are  inflde  which  owe  their  impervious 
gnalities  to  ingredients  which  products  the  siinie  effect  na  theee 
washes. 

roRTLAND  OEMKNT  FOR  SEWER  PIPE  AND  BUILDING  STONE. 

isture  of  one  part  Portland  cement  to  four  parts  sharp,  clean 
' ;  put  in  mould  and  tamp  well.  Care  should  be  taken  to  see  that 
lueh  water  is  not  added. 

MORTAR  FOR  BRICK  AND  STO^E  L4YINU, 

)r  eommon  mortar  that  will  harden    quickly,    reach    greater 

tgth  at  less  cost  than  any  other  cement  mortar,  Portland  ee- 

should  be  used  with  slaked  lime  in  the  proportions  given 

le  addition  of  slaked  lime  in  small  proportions  makes  the  mor- 
*fat,"  "rich"  and  pleasant  to  work, 
greatly  increases  its  adhesiveness  and  density,  and  contrary  to 
ral  belief,  also  adds  to  the  strength  of  such  mixtures. 
ly  greater  or  any  less  proportion  of  lime  to  the  mixtures  given, 
leseen  the  density,  the  tensile  strength,  the  crushing  strength 
the  adhesiveness. 

proper  proportions  are  as  follows: 


1  part. 

5  parte 

1  part. 

6  parts 

Ipart. 

a  VartM 

Ipart. 

10  pHfta 

Tiis  lime  paste  or  slaked  lime  is  more  than  half  water. 

oak  the  brick  well  before  laying  them  in  cement  or  the  cement 

have  no  water  to  make  it  harden. 

SrECIAl  MONIER  CONaTKOCTIO.NS. 

special  application  of  the  Monier  system  is  tho  Rentoo  flre- 
f  floor,  which,  except  where  an  arched  form  is  desired,  con- 
of  cinder  concrete,  with  barbed  wire  imbedded  about  one-half 
from  tho  bottom  of  the  slab,  the  number  of  the  strands  per 
\  foot  being ,  proportioned  to  the  span  between  beams  and  the 
tgth  desired  in  the  floor.  The  concrete  used  is  made  with  the 
grades  of  Portland  cement,  clean,  sharp  sand  and  hard  coal 
earn  cinders,  free  from  ash,  generally  mixed  in  the  propor- 
Of  ,1  part,  cement  to  3A  parts  of  sand  and  6i  parts  of  cinder, 
Bioronghly  and  uniformly  mixed  by  special  machinei-y.   Differ- 
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pnt  types  of  floor  construction,  adapted  to  differeut  elasBes  of  bui 
inge  and  to  different  thickneiiBes  of  floors,  are  usL'd. 

The  weiglit  of  cinder  concrete,  composed  of  1  part  cement, 
of  sand  and  5^  of  screened  cinders,  tamped  on  a  wood  center,  will  a 
erage  ninety-five  pounds  per  cubic  foot.  Eighty  pounds  per  call 
foot  is  often  given  aa  the  wei^t  of  cinder  concrete,  and  this  is  pn 
ably  about  right  where  the  concrete  is  not  tamped;  but  for  all  o 
Crete  tamped  on  wood  centering,  ninety-five  pounds  per  cubic  J 
should  be  used  in  computing  the  weight  of  the  floor  and  the  atren, 
of  the  steel  beam. 

Lime  mortar  and  ordinary'  concrete  will  average  120  pounds 
cubic  foot. 

Another  application  of  the  Monier  system  is  to  the  covering 
piles  exposed  to  the  ravages  of  the  teredo  navalis  in  sea  water.  '. 
casings  are  made  of  cement  mortar  abuut  cylindeTs  of  wire  ct 
and  slipped  down  over  the  piles  until  they  reach  the  bottom, 
not  subject  to  shocks  or  blows  from  vessels  or  floating  debrie,  \ 
are  durable  and  promise  to  be  a  sufficient  protection. 

Portland  cement  baa  been  used  in  California  for  lining  irr 
tion  ditches  to  jiiakc  them  more  nearly  water-tight.  The  follow 
is  a  description  of  the  process : 

In  preparing  for  the  cementing  work,  sand  is  first  hauled  f 
nearby  river  beds,  or  washes  as  they  art-  called,  and  dumped  al 
the  line  of  the  ditch  where  it  will  be  required  for  mortar.  Cem 
is  hauled  by  six-horse  teams  from  the  cement  works,  about 
miles  distant.  The  laborers  are  boarded  in  temporary  tent  ct 
in  order  to  be  near  the  work  as  it  advances.  With  the  exce^ 
of  a  foreman  and  two  trowelers  ordinary  day  laborers  are  emplo; 
A  mortar-bed  on  wheels  is  drawn  by  a  horse  along  the  edge  of 
canal,  keeping  pace  with  the  plasterers.  Shovelers  in  advance 
the  plasterers  clean  out  and  even  off  the  surface,  and  a  man  with; 
hose  follows  and  sprinkles  the  surface  so  that  it  is  thoroughly 
before  plastering. 

The  sand  is  not  screened,  but  is  selected  to  contain  a  good 
portion  of  coarse  as  well  as  fine  grains  and  to  be  clean.  It  is  e 
on  the  portable  bed  in  the  proportion  of  one  of  cement  to  fou 
sand.  It  is  mixed  with  hoes,  first  dry  tlien  wet.  The  morta 
then  slid  down  the  chule  onto  a  bed  from  which  the  shovelers  sp; 
it  along  the  bottom  and  sides  as  fast  as  tlie  trowelers  can  sprei 
to  a  surface.  This  coat  of  plaster  is  generally  made  from  ■ 
J-ineh  thick  on  canal  work,  but  on  this  work  the  coat  was  fn 
to  J-inch  thick.  Within  fifteen  minutes  after  water  haa  beea  a 
CO  the  mortar,  the  last  of  it  is  plastered  on  the  ditch.  The  ,] 
terod  surface  is  sometimes  washed  over  with  a  wash  of  pure  en 
and  water  applied  with  a  bru.'^Ji  to  make  it, more  imperviou 
water.     After  standing  a  couple  of  days,  water  is  allowed  i 
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iniehed  section,  but  is  kept  sLagimnl  Uy  means  ot  temporary  din 
lams.  Prom  tliiise  roseryoirs  teiuporar^'  liuet;  of  J-mti  iron  pipes 
any  water  to  the  mortar  bed  as  it  keeps  pace  with  the  construe- 
ion. 

BTKEB'V   RAILWAY    FOUNDATlOKa. 

For  street  railway  work  Chicago  has  the  following  form  of  con- 
rete  construction  uudei'  ties  and  of  making  junctions  of  track 
'ith  various  kinds  of  pavements; 

Concrete. — ^Tlie  depth  should  be  determiued  by  the  engineer  in 
barge,  but  will  vary  from  four  to  twelve  iuehiis,  according  to  the 
sigeneies  of  the  case,  or  solidity  of  the  foundations.  The  concrete 
Idth  is  usually  one  foot  outside  the  ties  at  each  side,  or  nine  feet 
1  width  for  a  seven-foot  tie.  The  constituent  parts  of  the  con> 
rete  are  one  part  of  cement,  two  parts  of  sand- — sharp — and  four 
r  five  parts  of  broken  stone  or  gravel,  small  enough  to  pass 
lirough  a  two-inch  ring.  Mix  the  sand  and  cement  dry,  and  turn 
rer  four  times  before  using  water.  Wet  the  stone  before  adding  it 
ti  the  sand  and  cement  and  mix  thoroughly  on  a  board  platform 
rith  tight  jointB.  After  spreading  uoucrete,  ram  it  thoroughly,  un- 
il  water  appears  on  the  top,  keeping  it  uniform  and  smooth. 
Spread  one  inch  of  coarse  sand  or  gravel  over  the  concrete  for  tie 
tied.  The  space  between  the  ties  should  be  Idled  with  coiicrete, 
broken  stone,  gravel  or  sand,  as  the  engineer  decides,  thoroughly 
lamped  or  rolled  and  brought  to  an  even  surface,  ready  for  the  pav- 
fog,  which  should  be  impervious  to  water. 

Weaving. — In  cities  the  paving  may  be  Belgian  block,  brick,  con- 
^K  or  asphalt,  and  in  the  suburbs  ordinary  earth  is  UBod,  if  hal- 
^Hof  broken  stone,  gravel,  screenings  or  cinders  is  too  oxpensive. 
^Bnch  trouble  is  occasioned  by  the  loosening  of  the  pavement 
^Hg  the  rails  and  over  the  ties.  It  should  be  laid  close  and  com- 
^K^vith  the  intersticea  filled  with  paving  pitch  or  grout,  so  as  to 
^^pe  its  being  impervious.  Where  macadam,  concrete  or  asphalt 
^Hied,  there  should  be  next  the  rail  a  toothing  of  block  paving 
^Boae  or  brick,  to  prevent  disturbance  of  the  pavement  by  the  rail 

^B&e  cement  is  used  on  each  side  of  the  rail  web  to  allow  the 

^K^  to  fit  against  the  lip  of  the  rail.    The  usual  depth  of  Bel- 

^H  blocks  is  six  inches,  and  they  rest  on  a  bed  of  sand  one  inch 

^K    There  should  be  no  projections  to  prevent  the  pavement 

^H  fitting  close  to  the  rail. 

^Hmcrete  is  much  preferred  abroad  for  foundation  to  broken 

^He;  in  fact,  the  latter  is  never  aUowed  to  be  used. 

^^Eth  brick  paving,  the  concrete  should  be  brought  to  within  one 

^Hof  the  bottom  of  the  bricks,  then  one  inch  of  sand,  spread  very 

^Hy,  and  lastly  the  bricks,  laid  very  true,  no  brick  the  leaBt  bit 

^^br  than  the  adjoining  ones. 
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Experienee  of  engineers  and  the  comparison  of  various  1 
of  amount  and  cost  of  materials  required  for  varioiiB  clasBus  of  n 
in  which  cement  is  an  ingredieoi  demoiititratfi  tliat  there  ai 
exact  rules  hy  which  the  quantities  required  for  a  given  work  v 
a  given  specification  can  he  definitely  computed.  It  is  easy  to  d( 
mine  theoretically  the  amount  of  cement  required  for  a 
concrete,  given  the  uiuuber  of  cubic  yards  to  he  filled,  the  pere 
age  of  voids  in  stone  and  sand,  and  the  proportions  of  cementj  i 
and  stone.  The  actual  result  may  vary  materially  either  in  ei 
or  defieieiicy  from  this  theoretical  quantity  for  many  such  reas 
as  the  following: 

The  condition  of  the  stone  when  voids  are  determined  may  % 
as  to  moisture  and  compactness,  the  method  and  force  used  in  ( 
solidating  the  stone  and  its  previous  exposure  to  rain  or  sun 
being  uniform.  The  same  may  he  true  of  the  sand.  The  mes 
ment  of  cement  in  original  package  or  after  emptying  into  a 
will  make  some  difference.  The  metliod  of  mixing  materials  ii 
important  consideration,  in  general  the  more  thorough  tlie  mix; 
the  less  the  volume  of  the  resulting  concrete.  The  method  of  | 
ting  in  place  and  the  amount  of  tamping  are  also  very  impof 
factors.  The  proportion  of  mortar  to  the  voids  in  the  stone  is 
an  exact  measure  of  the  resulting  volume.  The  most  thorough  w 
shows  a  shrinkage  in  volume  of  concrete  from  the  volume  of  brofet 
stone,  unless  the  mortar  is  more  than  enough  to  fill  the  voids  : 
the  compacted  stone.    The  same  is  true  to  some  extent  of  graveU! 

I'he  following  estimates  of  quantities  are  therefore  simply  i 
proximate  and  may  be  exceeded  or  not  attained,  according  to 
local  circuniBtances.    While  most  of  them  are  tlie  result  of  s 
experiments  under  practical  conditions,  the  writer  has  checked' 
few  of  them  in  his  practice,  and  presents  them  as  being  coi 
under  a  single  set  of  conditions  only,  and  approximately  eorrec 
others.    For  rough  estimates  they  will  answer  satisfactorily, 
engineer  or  contractor  is  soon  able  to  estimate  his  own  quanti 
under  the  conditions  of  the  methods  he  adopts  lietter  than  he  ( 
from  any  statements  of  average  results. 
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PACKING  AND  SHIPPING  CEMENT. 

tVment  is  packed  in  barrels,  cloth  sacks  ur  paper  tiays,  ;is  ordered. 

A  barrel  of  Portland  ceiiiont  weigjie  about  400  pounds  gross,  and 

raid  contain  380  pounds  net  of  cement. 

&  barrel  of  eastern  natural  hydraulic  cement  weighs  about  330 

mda  groas  and  should  contain  300  pounds  net  of  cement. 

k  barrel  of  western  natural  hydraulic  cement  weighs  about  385 

odB  groBS  and  should  coutuiu  2C5  pounds  net  of  cement. 

liag  cement  weighs  about  S.'iO  pounds  gross,  or  330  pounds  net. 

loth  Backs  ordinarily  contain  one-third  of  a  barrel  of  natural 

raulic  cement,  but  may  contain  but  one-fonrth  of  a  barrel  of 

tland  cement.    Paper  sacks  contain  one-fourth  of  a  barrel. 

carload  of  Portland  cement  usually  means  100  barrels  (40,000 

> ;  75  barrels  is  the  minimum  carload,  or  the  same  quantity  by 

bt  in  cloth  or  paper  bags. 

hen  cement  is  ordered  in  cloth  sacks,  the  sacks  are  charged  at 
i  Tiz:  10  cents  each,  in  addition  to  the  cost  of  the  cement;  but 

a  the  sacks  are  returned  to  the  works  in  good  condition,  freight 

aid,  10  cents  is  allowed  for  each,  mth  a  deduction  of  2  cents 

rtar  and  tear  in  gome  cases. 

tor  paper  bags  there  is  no  charge,  as  they  are  not  to  be  returned. 

Impty  sacks  to  be  returned,  should  be  safely  tied  in  bundles  of 

or  fifty — giving  the  name  of  the  sender, 

ime  requires  about  50  per  cent,  of  its  weight  of  water  in  slak- 

;  natural  hydraulic  cement,  38  to  31  per  cent. ;  ailica-Portland 

ait.  22  per  cent. ;  Portland  cement,  30  to  35  per  cent. ;  slag  ce- 

t,  S2  to   28  per  cent. ;  cement  and  sand  mortars,  10  to  23  per 

L  to  complete  the  process  of  crystallization. 

Ind  weighs  from  80  to  100  pounds  per  cubic  foot  dry  and  loose, 

1 90  to  115  pounds  dry  and  well  shaken. 

ravel  weighs  from  100  to  120  pounds  per  cubic  foot  loose  and 

it  80  pounds  more  when  well  rammed. 

mehed  limestone  weighs  about  90  pounds  per  cubic  foot,  varying 

nrbat  either  way  with  the  size  and  amount  of  fine  dust. 

mcrete  weighs  about  HO  pounds  per  cubic  foot. 

dcklime  weighs  64  pounds  per  cubic  foot. 

'me  paste,  about  50  per  cent,  water,  one  cubic  foot  of  quicklime 

me  cubic  foot  of  water  make  1^  to  IJ  cubic  feet  of  stiff  lime 

irtlond  cement,  loose,  weighs  70  <'i  90  pounds  per  cubic  foot; 

sd,  about  110  pounds  per  cubic  foot.     One  barrel  is  3-J  cubic 

V«ighing  380  pounds  net,  or  400  pounds  gross.     Foreign  ce- 

^barreU  contain  3  1-3  or  less  cubic  feet. 

•*iiral  hydraulic  cement,  loose,  weighs  about  50  to  57  pounds 
ttl«  foot ;  packed,  about  80  pounds  per  cubic  foot.  One  barrel, 
Rtndf,  western  cement ;  300  pounds,  ea.atem  cement.  Weights 
rait  and  volumes  of  barrels  are  not  uniform.  Nearly  all  nat- 
'drsulic  cement  is  sold  in  sacks  aa  given  above. 
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To  make  one  cubic  yard  of  Portland  cement  mortar  the  follow- 
ing qiiantities  of  cement  and  aand  are  required  for  the  proportionB 
stated,  the  cement  being  given  in  barrels,  packed,  and  the  sand  in 
cubic  yards : 

Barrels  of  Cu.  VdH. 

ProportioDB.  PorUuid  Cemant.        of  Sand. 

Neat  oemeot 7.14  0 

1  cement  1  sand 4.16  0.67 

1      "       2    "    2.85  0.84 

1       "       .3    ■'    2.00  0.94 

1       '*       *    "    1.70  0.98 

1       "       5    "    1.25  0.99 

1       "       6     "    1.18  1.00 

The  following  table  shows  the  variations  in  amount  of  ingredi- 
ents necessary  to  make  a  cubic  yard  of  concrete.  The  table  appeani 
in  the  report  of  a  committee  on  the  use  of  cement  made  to  the  As- 
sociation of  Railway  Superiritemleiits  nf  Bridges  and  Bnildings,  and. 
ie  made  up  from  reports  of  such  superintendents  for  various  rail- 
ways, giving  their  actual  practice  and  observation  i 
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The  foltowinjr  hible  of  approsimate  quantities  of  materials  to 
make  100  cubic  feci  of  finisftod  concrete  shows  the  reduction  in 
amount  of  o^ment^  useil  if  ihi>  ingredients  ar^  measured  in  the  mix- 
ing bos  rather  than  in  ihc  orijrinal  puckaje: 
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Proportions  of  Cem- 
ent to  A^gre^ate. 

Barrels  of  Cement 

When  Proportioned 

by  Barrels. 

Barrels  of  Cement 

When  Proportioned 

by  Measurements. 

Yards  of 
AfiTirregate. 

Ito    1 

18.3 

15.8 

2.75 

1  ''     2 

11.6 

10. 

3.85 

1  "    3 

8.7 

7.5 

3.95 

1  ii    4 

6.9 

5.9 

4.15 

1  '*    5 

5.6 

4.7 

4.30 

1  ''    6 

5.0 

4.3 

4.40 

1^7 

4.4 

3.7 

4.45 

1  "    8 

3.9 

3.3 

4.46 

1  "    9 

3.4 

2.9 

4.47 

1  ''  10 

3.0 

2.6 

4.48 

1  "  11 

2.8 

2.4 

4.50 

1  '*  12 

2.5 

2.2 

4.53 

1  '*  13 

2.4 

2.0 

4.55 

1  '*  U 

2.3 

1.9 

4.57 

1  **  15 

2.2 

1.8 

4.59 

1  "  16 

2.1 

1.7 

4.62 

1  "  17 

2.0 

1.6 

4.63 

1  "  18 

1.9 

1.5 

4.65 

1  '*  19 

1.8 

1.4 

4.68 

1  '*  20 

1.7 

1.3 

4.70 

This  table  is  given  in  the  California  Portland  Cement  Company's 
handbook. 

The  volume  of  mortar  in  fractions  of  a  cubic  yard  necessary  to 
lay  a  cubic  yard  of  masonry  is  as  follows : 


For  Brickwork,  ly  inch  joints 15 

U     *'        ''      25 

40 


H 


a 


(( 


Ashlar,  20-inch  courses 06 

Squared  Stone  Masonry 20 

Rubble  Masonry 25 

Concrete,  broken  stone 55 


One  barrel  of  Portland  cement  will  cover  the  following  areas 
when  used  as  plastering,  with  the  various  proportions  of  sand  noted. 
These  areas  are  slightly  less  than  would  be  computed  from  the  vol- 
umes of  cement  mortar  in  a  preceding  table  on  account  of  waste, 
illing  of  cracks  and  voids,  etc. : 

Tliickness  Square  Feet  of 

Proportions  in  Barrels.  of  Coating.  Area  Covered. 

1  cement  1  sand 1  inch.  67 

»4  "  90 

J2  ''  134 

1  cement  2  sand 1  "  104 

••i4  *'  139 

ib  ''  208 

1  cement  3  sand 1  "  140 

%  ''  187 

ig  ''  280 
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From  the  Buckeye  Cement  C^ompany^s  handbook  is  taken  the  fol- 
lowing table  of  materials  required  for  cisterns: 


For  Each  Foot  Depth. 

Bottom. 

03 
P 

or  this  Col- 
umn Use 
Diameter 
Digging. 

• 

For  these  Columns  Use  Diameter 
in  Clear  of  Lining. 

ricks  in 
Bottom. 

lastering 
in  Bot- 
tom, Sq. 
Yds. 

apacity  GaUo 
Foot  Depth. 

fe 

n 

P^ 

a 

9 

2 

ed 

u.  Yds.  of 
Digging. 

tone  Lin- 
ing 1  Ft. 
Thick  (25 
Cu.  Ft.) 

o.  Bricks 
n  Lining 
-1  Thick. 

3.  Yards 
Plaster- 
ing. 

se  Diame- 
ter of  dig- 
ging. 

se  Diame- 
ter in 
Clear  of 
Lining. 

P 

O 

O 

CQ 

j2j.«    , 

j« 

P 

P 

5 

146 

.73 

.75 

230 

1.74   . 

148 

2.18 

6 

211 

1.04 

.88 

275 

2.09 

215 

3.14 

7 

288 

1.42 

1.00 

320 

2.44 

292 

4.27 

8 

377 

1.86 

1.13 

365 

2.79 

382 

5.58 

,     9 

476 

2.36 

1.26 

410 

3.14 

4a3 

7.06 

10 

587 

2.91 

1.38 

460 

3.49 

596 

8.72 

11 

710 

3.52 

1.51 

500 

3.84 

722 

10.56 

12 

846 

4.19 

1.63 

550 

4.19 

859 

12.56 

13 

992 

4.92 

1.76 

590 

4.54 

1008 

14.74 

14 

1152 

5.70 

1.88 

640 

4.89 

1170 

17.10 

15 

1325 

6.54 

2.01 

680 

5.24 

L343 

19.63 

One  barrel  of  Portland  cement  will  lay  about  60  square  feet  o" 
cement  walk  under  the  first  or  general  specification  for  cemen^ 
walks  given  in  the  chapter  on  Specifications  for  the  use  of  Cemenl: 

From  the  California  Cement  Company's  handbook  is  taken  tli_ 
following  table  of  quantities  required  for  making  cement  pipe,  »- 
follows : 


1 
1 
1 

Approximate  Proportions  Cement  to 
Sand  and  Gravel. 

Thickness 

of 

Pipe. 

Number  Fee-< 

Inside 

Diameter 

Pipe. 

1  to  a            1  to  'AYi            1  to  4 

Pipe  to 

Cubic  Yard 

Sand  and 

Gravel. 

Number  of  Lineal  Feet  of  Pipe  1  Barrel 
of  Portland  Cement  Will  Make. 

8  in. 

1      in. 

61.11           71.30          81.48 

137.50 

10  in. 

1      in. 

50.00          58.00          66.66 

112.50 

12  in. 

1^8  in. 

37.25          43.47           49.67 

83.81 

14  in. 

II4  in. 

28.85          33.66          38.47 

64.91 

16  in. 

1>„  in. 

19.20          22.40          25.60 

43.20 

20  in. 

1-^4  in. 

14.45           16.85           19.21 

32.51 

24  in. 

2      in. 

10.58           12.34           14.10 

23.80 

;^in. 

,       2ioin. 

6.77            7.89            9.02 

15.23 

.36  in. 

'       3      in. 

4.70            5.48            6.27 

10.57 

DATA  FOR  ESTIMATES  OF  CEMENT  WORK. 
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In  sewer  work,  one  barrel  of  natural  hydraulic  cement  used 
leat  will  lay  the  following  lengths  of  pipe  of  the  various  sizes,  pipe 
being  in  3-foot  lengths : 


Length  1  Bbl. 

Lent  th  1  BbL 

of  Cement 

of  Cement 

Size  of  Pipe. 

Win  Lay. 

Size  of  Pipe. 

WiULay. 

4 

500 

12 

100 

6 

350 

15 

75 

8 

200 

18 

65 

9 

175 

20 

? 60 

10 

150 

24 

50 

i 


CEMENT  LABORATORIES 

Space  is  given  for  a  description  of  a  cement  laboratory  in  each 
of  three  general  classes,  private,  municipal  and  college,  that  an  idea 
of  the  facilities  available  for  the  examination  of  cement  and 
materials  and  processes  for  making  cement  may  be  formed.  Coifti 
pleteness  of  equipment  is  not  an  indication  of  reliability  of 
ports,  since  the  character  and  experience  of  the  operators  are 
controlling  factors,  b\it  other  things  being  equal,  the  more 
plete  the  equipment  the  more  complete  the  report  can  be  mi 

LATHBURY   AND   SPAOKMAN^    PHILADELPHIA^    PA. 

The  laboratory  of  Lathbury  and  Spackman,  at    1619    Fill 
street,  Philadelphia,  is  very  fully  equipped  for  the  study  of 
materials  for  making  cement,  the  process  of  making,  and  the 
ing  of  the  finished  product. 

The  cement  laboratory  is  fitted  up  with  a  view  to  eliminate, 
far  as  possible,  all  errors  of  personal  equation  and  those  due  tj 
changing  temperature.  There  is  an  especially  arranged  system 
piping  and  tanks  for  the  maturing  of  briquettes,  so  that  tests  ca3 
be  made  at  any  interval,  from  one  day  to  three  years.  Tb 
briquettes  in  the  meantime  are  carefully  maintained  in  changiH 
water  at  a  constant  temperature.  This  laboratory  also  contains 
2,000-pound  tensile  briquette  machine  for  determining  the  tensi-- 
strength  of  cement,  and  a  200,000-pound  automatic  compressio 
machine  for  crushing  cubes  of  cement  and  concrete. 

The  mechanical  laboratory  is  equipped  with  all  the  machinal 
necessary  for  the  manufacture  of  cement,  including  crushed 
tube-mills,  a  rotary  and  a  set-kiln,  allowing  quantities  of  cement  ^ 
be  made  from  raw  materials  under  the  conditions  similar  to  tho« 
occurring  in  the  regular  manufacture.  This  plant  is,  in  fact^ 
complete  miniature  cement  plant.  All  the  machinery  in  both  tS 
mechanical  and  cement  laboratories  is  driven  by  electrical  po=wi^ 
thus  giving  perfect  and  independent  control  of  each  machine. 

The  chemical  laboratory  is  thoroughly  supplied  with  all  thf 
paratus   necessary   for   the  analysis   of   clays,  limestoneBj  i 
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sements,  and  all  the  materials  entering  inti)  the  manufacture  of 
cement. 

New  and  approved  apparatus  is  constant!)'  being  added  in  order 
that  the  laboratory  may  always  be  abreast  of  the  times,  and  the 
most  accurate  and  scientific  results  may  be  obtained. 

The  records  of  these  laboratories  are  carefully  filed  and  in- 
dexed, and  extend  back  over  many  years,  being  an  almost  complete 
record  of  the  cement  industry  of  this  countiy. 

Tests  of  cement  are  made  for  persons  desiring  the  same,  and 
a  very  !arge  share  of  the  business  of  the  firm  is  the  study  of  ce- 
ment materials  and  the  design  and  superintendence  of  constmc- 
"iion  of  cement  plants  to  utilize  materials  found  to  be  favorable, 
irith  the  necessary  preliminary  t'stimates  of  cost  of  plant  and  cost 
t  manufacture  of  cement. 

Names  of  other  engineers  designing  cement  plants,  examinine 
ment  properties  and  analyzing  and  testing  cement  and  materials 
r  making  cement  will  be  found  in  the  Directory  lists. 

MDNICIPAI.    TESTINO    LABOEiTORT,    PHILADELPHIA,    PA. 

e  cement  laboratory  of  the  city  of  Philadelphia  is  under  the 
pertment  of  Public  Works  m  the  Bureau  of  Surveys,  in  charge 
t  specially  appointed  engineer.    From  a  paper  by  R.  L.  Huraph- 
I,  formerly  in  charge  of  the  office,  have  been  made  some  selec- 
!E  describing  the  methods  and  apparatus.     Mr.  W.  Purvis  Tay- 
s  at  present  the  engineer  in  charge  of  the  testing  laboratory, 
t  of  specifications,  adopted  as  the  city  standard,  forms  the 
IB  for  the  acceptance  or  rejection  of  a  shipment  of  cement. 
'b  tests  are  made  from  namp!es  taken  from  actual  shipments 
e  work,  and  not  from  samples  furnished  indiscriminately, 
anples  are  obtained  by  taking  a  small  quantity  from  one  bar- 
a  every  five  or  ten,  depending  on  the  she  of  the  shipment,  the 
t  being  taken  from  the  heart,  of  the  barrel  in  order  tio  secure 
'}  of  its  fineness  and  quality  from  which  the  sample 
I  sampling  auger.    The  notification  card  is 
1  sample. 
^    ■  is  brought  to  the  laboratory  in  special  collection 
mtuAe  of  japanned  tin  in  four  compartments,  each  holding 
A  BCTcn  poimds. 

he  iaXa.  on  the  notification  card  are  entered  in  the  Record 

ticliich  eventually  contains  all  the  information  relative  to  this 

.  a  record  being  kept  of  thi'  number  of  the  sample,  the  brand, 

e  HOd  place  of  collection,  whether  the  shipment  was  in  bags 

I  in  per  cent.,  date  and  hour  of  moulding 
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thi)  briquettes,  time  of  settinj^  anrl  the  tcnipe  rati  ire  nf  the  air,  the 
specific  gravilv,  tho  renults  of  the  hot  wafer  tests,  and  the  i/^ns 
and  compressive  strength,  both  neat  and  with  7arioiiB  proporii 
of  sand  for  different  periods  of  time. 

For  weigliing  the  material  tn  he  used  for  making  the  tests, ' 
laboratory  is  provided  with  a  pair  of  scales  senaitive  to  ^  gran 
under  a  load  of  2  kilogrammes  in  each  pan.  The  mixing  I 
moulding  is  done  on  a  specially-designed  tuble,  consisting  of  ' 
partB,  each  having  a  plate  glass  top,  one  24  inches  long  by  18  inc 
wide,  on  which  the  mixing  and  moulding  ir-  done;  and  the  oti 
which  is  3  inclies  above  liie  level  of  the  former,  is  4  feet  Ion( 
feet  wide,  and  is  iised  for  making  the  tests  for  time  of  setting.i 
for  marking  and  removing  the  briquettes  from  the  moulds. 

The  sample  of  cement  collected  as  just  described,  composed- 
portions  taken  from  various  barrels,  is  now  thorouglily  mixed 
passing  it  through  what  is  known  in  the  laboratory  ae  a  No. 
sieve.  A  smtill  portion  is  then  weiglied  out  and  made  into  a  pa 
by  gradually  adding  clean  water  from  a  graduate.  The  qosnt 
of  water  required  to  produce  a  stiff,  plastic  past*,  of  about 
consistency  of  moulding  clay,  is  thus  obtained. 

Having  determined,  by  the  above  test,  the  proper  porcenta^ 
water  required  for  the  neat  tests,  1,000  grammee  of  the  sample 
weighed  out,  and  placed  iipon  the  mixing  table;  a  basin  is  1 
formed  with  this  material,  into  which  the  proper  percentage 
clean  water  is  poured,  the  material  is  turned  into  the  basin  by  i 
aid  of  a  trowel,  and  the  mixing  is  completed  by  thoroughly  knei 
ing  the  mass  to  the  proper  consistency  with  the  hands.  It  is  li 
fiiTuly  pressed  inlx)  the  moulds  with  a  trowel  and  the  surf 
smoothed.  The  mould  is  then  turned  over,  and  the  same  operaK 
is  repeated.  The  briquettes  are  kept  in  the  juoulds  until  they  I 
be  removed  without  injury. 

Moulds.~The  moulds  are  of  brass,  both  single,  and  in  gangs 
three  and  five,  in  two  parts,  to    facilitate     the    removal    of  ' 
briquette,  the  parts  being  held  together  bv  means  of  a  clamp, 
gang-moulds  are  usually  used,  the  briquette-^  being  moulded  tl 
or  five  at  a  time,  according  to  the  rate  of  "citing. 

The  form  is  that  pccoinmcuded  by  the  Ara'jrican  Society  of  Ci 
Engineers,  except  that  the  corners  have  been  rounded  by  curve 
^  ijich  radius.     This  form    has  been    found    to  be    more   ei 
moulded,  and  afterwards  more  easily  adjusted  in  the  testing 
chine. 

The  moulds  are  kept  cU'au,  and,  before  the  briquettes 
moulded,  are  wiped  with  a  cloth  moistened  with  machine  oil. 

The  sand  is  crushed  quartz,  all  of  which  passes  a  No. 
and  is  I'et-ained  on  a  No.  30  sieve. 

Mixing  and  uKmlding  by  hand  has  l)een  found  to  produce  i 
uniform  results  than  can   he  ohtaineil   with   any  of  the  i 
now  in  use. 


Tlif  briquetteB,  prior  to  their  imniET^ioii  in  wtitcr,  ,ipe  kupt  in 

Eist  air  for  a  pt-riod  of  twenty-four  hour?,  oxcept  m  the  case  of 
twenty-four  hour  tests,  in  whit-h  they  arc  inunersed  after  hard 

[  For  this  purpose  there  has  been  designed  a  moist  closet,  which 
bas  replared  the  old  niethofi  of  coTerinji  hriquettes  with  a  damp 
doth.  This  filoset.  which  is  made  of  ?oiip.-tme  H  indies  tliick,  J8 
aupported  hy  a  wooden  frame  and  is  3  feel  long,  2  feet  hig^,  and 
IS  inches  wide,  Along  the  front  ia  a  strip  nf  soapstone,  3  inchee 
iride,  forming  a  liusin  of  the  liottom  of  tlie  closet  in  whiph  the 
^ter  is  placed  for  keeping  the  air  nioist.  The  diwr.s  are  ma<le  of 
inNid,  covered  with  planished  sheet  copper,  and  are  rahlietod  to  fit 
lightly.  There  are  two  sets  of  shelves,  the  lower  being  a  wooden 
nek.  and  the  nppt'r  is  fonin^d  of  stripe  of  plate  glass,  33  inehea 
lung.  3  inches  wide.  When  .dosed,  the  closet  is  perfectly  tight,  the 
Jratfir  in  the  bottom  keeping  the  air  moist,  preventing  the  brK|Uetto*' 
llrom  drying  out  and  thus  choking  tlie  procesc  of  i^etting. 
I  Briijuettes  which  have  been  removed  from  the  moulds  are  placed 
DD  wige  on  the  glass  shelves,  while  tJie  moulds  containing  the 
ibriqnettes  too  soft  to  be  removed  are  ]iia*-<'d  on  the  rack. 

A  thin  layer  of  neat  cement  ie  spread  over  one  end  of  briquettes 
wmtaining  four  or  more  parts  of  sand,  tn  make  a  smooth  surface 
Iftr  numbering  on. 

Por  preserving  the  briquettes  in  water,  small  agate  pans  were 
lonneriy  nsed,  which  have  now  lieen  replaced  hv  large  soapstone 
hnks,  si-*s  in  number,  each  7  feet  long,  2J  feet  wide,  and  7  inches 
deep,  outside  measure,  having  a  capacity  for  over  10,0(10  briquettes. 
Tk-y  are  Hup]>orted  by  two  frames,  formed  of  steel  shapes.  Each 
lank  is  supplied  with  a  continuous  stream  nf  water,  al  a  tempera- 
tan-  never  less  than  70"  F.,  which  enters  it  one  end  near  the  Imt- 
tom  through  two  pipes,  and  overdows  through  two  pi]>es  at  the 
other  end  :  the  pijiefl  being  so  arranged  thai  the  water  flows  uni- 
(nnnly  through  the  tanks.  The  rate  of  the  flow  through  the  tanks 
Isenutrolled  by  a  valve  on  each  supply  pipi'.  The  main  feed  pipe 
i*  lupplied  with  hot  and  cold  water,  fron-  pipes  provided  with 
ralves,  hy  which  the  temperature  of  the  mixture  is  regulated. 

Tlie  tanks  were  made  of  soapstone  because  it  is  no n -absorptive, 
ten-porrosivc,  and  easily  cleaned.  The  water  is  pn-vioiisly  filtered 
bi^ore  i.-ntering  the  tanks,  and  is  always  clean  and  pure.  It  has 
wvn  the  experience  in  the  lalwratnry,  that  whcn^  briquettes  are 
'niin.Tsed  in  pans  the  water  hoccmies  stnmgly  alkaline  unless  it  is 
'  ii|ii.iitly  (-hanged  and  the  pans  cleaned.  Inasmuch  as  these  tanks 
.'l.u'ed  three  doiien  small  pans  (22  inches  x  IS  inches  x  3 
I  is  evident  llint  bewdes  Ihe  advantage  of  having  all 
i^'jiiiiic-.  inimersi'd  urnlcc  perfectly  unifoi-rri  conditions,  a  very 
liiviiv  amount  of  time  and  labor  is  saved. 

The  briquett«s  are  immersed  on  edge,  and  platt'd  a  slight  die- 
lance  apart  so  as  to  permit  the  free  circulation  of  wafer  around 
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them.  On  the  outside  of  the  tank  opposite  each  row,  celluloid  cards 
are  glued,  on  which  are  marked  in  pencil  the  inclusive  numbers  of 
the  row.  The  briquettes  being  arranged  in  the  tanks  in  consecu-: 
tive  order,  they  are  easily  located. 

For  determining  the  time  of  setting,  the  laboratory  is  provided, 
with  a-Vicat  needle  and  Gilmore^s  wires. 

The  Vicat  needle  consists  of  a  frame  bearing  a  movable; 
rod  having  a  cap  at  one  end  and  a  needle  having  a 
circular  cross-section  of  one  square  millimetre  at  the  other.  A 
screw  holds  the  needle  in  any  desired  position.  The  rod  carries  an 
indicator  which  moves  over  a  scale  (graduated  to  oentimetree) 
borne  by  a  frame.  The  rod  with  the  needle  and  cap  weighs  300 
grammes ;  the  paste  is  held  by  a  conical  hard  rubber  ring  7  cm.  in 
diameter  at  base,  4  cm.  high,  resting  on  a  glass  plate  15  cm. 
square. 

To  determine  if  the  paste  Is  of  normal  consistency,  the  needle 
and  cap  are  replaced  by  a  rod  1  cm.  in  diariieter  and  a  cap.  The 
rod  then  weighing  300  grammes  shall  stop  sinking  6  mm.  from  fliff 
bottom  of  the  ring,  4  cm.  deep,  filled  with  paste. 

For  neat  pastes  the  setting  is  said  to  have  commenced  whenlte 
polished  steel  needle  weighing  300  grammes  does  not  completelj 
traverse  the  mass  of  normal  consistency,  confined  in  the  rubber 
ring,  and  the  setting  is  said  to  be  terminated  when  the  same  n 
gently  applied  to  the  upper  surface  of  the  mass  does  not  sink  vis- 
ibly into  it. 

A  thermometer  graduated  to  1-5°  C.  is  stuck  into  the  mass  and^ 
the  increase  of  temperature  of  mass  during  rc^tting  can  be  thus  ob- 
served.   The  paste  is  kept  in  the  moist  closet  during  the  operation,^ 
being  removed  only  to  make  trial  tests  of  the  setting.  ■' 

This  is  the  apparatus  adopted  by  the  French  Commission  aiid'= 
the  Society  of  German  Cement  Manufacturers. 

Gilmore^s  wires  are  commonly  used  in  this  country  for  det^ 
mining  the  time  of  setting.  They  consist  of  two  brass  balls,  each 
bearing  a  wire  having  a  circular  section.  For  the  initial  set  ih6 
section  is  1-12  of  an  inch  in  diameter,  the  ball  and  wire  weighing 
i  of  a  pound.  For  hard  set  the  section  is  1-24  of  an  inch  in  dia* 
meter,  and  the  weight  is  one  pound. 

For  determining  the  time  of  setting  by  this  method,  cakes  of  neat 
cement,  2  or  3  inches  in  diameter,  ^  inch  thick,  with  thin  edges^ 
are  made  on  small  pieces  of  glass.  When  the  paste  resists  the  gSDr 
tie  application  of  the  i  pound  wire,  the  cement  has  attained  its 
initial  set,  and  when  the  pound  wire,  gently  applied  to  the  surface 
of  the  paste,  ceases  to  make  an  impression,  the  cement  has  it6 
hard  set.  For  quick  determinations  these  wires  give  sufficiently  ac 
curate  results  for  practical  purposes.  For  n.'ore  accurate  determi- 
nations the  Vicat  needle  is  used. 

In  determining  the  fineness  of  a  cement,  three  sieves  are  em- 
ployed, and  are  known  in  the  laboi-atory  as  the  No.  50,  No.  100  and 
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I  200,  they  having  approximately  3,500,  10,000  and  40,000 
ties  per  square  inch;  the  ^xtve  is  made  of  braes  wire  cloth,  the 
Qeter  oi  the  wire  being  .0090,  .0045  and  .0020  of  an  inch,  re- 
itively.  in  addition  there  is  a  No,  30  iind  a  No.  30  6ieve  for 
jrmining  the  relative  sizes  of  various  Bands.  These  have  400 
900  meshes  per  square  inch  respectively,  the  diameters  of  the 
Bs  being  respectively  .0165  and  .0123  of  an  in.ch.  The  sieves 
provided  with  a  tightly  fitting  eovt-r  and  pan,  which  prevents 
loss  of  the  fine  powder  during  the  operation  of  sieving. 
Tie  scale  for  ascertaining  the  fineness  lias  a  capacity  of  500 
nunes  in  each  pan,  and  is  sensitive  to  one  decigramme  under 
load.  This  scale,  together  with  that  for  weighing  the  material 
making  the  briqnetles,  rests  on  a  table  3  feet  long,  2  feet  wide, 
ing  a,  soapstone  top. 

!he  fineness  (expreesed  in  the  percentage  of  residue  left  on  the 
e)  is  determined  by  passing  100  grammes  of  cement  aucceee- 
f  throngh  the  No.  50,  No.  100  and  No,  200  sieves.  The  sieve 
ently  tapped  and  shaken  ivith  the  hand  or  in  an  automatic  ma- 
le until,  after  a  few  minutes'  shaking,  no  appreciable  quantity 
lee  through  the  sieve. 

lie  specific  gravity  has  replaced  the  old  weight  per  bushel  test, 
"here  are  two  forms  of  apparatus  in  the  laboratory:  one  accord- 
to  Candlot  and  the  other  hccording  to  Le  Chatelier. 
le  hot  water  test  apparatus  serves  a  dual  purpose  in  this 
oratory:  (1)  It  is  u.'sed  in  the  determination  of  the  specific 
vity  and  absorption  of  blocks  of  stone,  bricks,  concrete,  etc., 
i  (8)  for  seeking  evidence  of  unsoundness  in  cements, 

!       It  consists  of  two  tanks,  made  of  23-ounce  copper,  and  placed 
ne  within  the  other,  the  inner  tank  being  supported  by  three  yel- 

■    inr  pine  scantlings  (3  inches  X  IJ  inches)  running  the  length  of 
llie  tank.    These  are  supported  by  a  frame  formed  of  steel  shapes. 

-  Tlie  cover,  provided  with  steam  vents  and  an  opening  for  the  in- 
•  srtion  of  a  thermometer,  is  made  of  two  sheets  of  copper,  sepa- 
c  nrted  by  a  one-inch  layer  of  hair  felt,  and  fits  tightly  into  the  inner 
-.  talk.     The  cover  is  supported  and  counterbalanced  by  means  of 

-  feights  and  pulley  attached  to  the  upper  frame. 

Both  tanks  are  filled  with  water,  the  levels  being  maintained  by 

^   kttles  which  automatically  supply  the  loss  due  to  evaporation  or 

'.   other  causes.    The  inner  tank  is  provided  with  two  sets  of  shelves 

ol  tinned  copper  wire  cloth  with  a  one-inch  meah,  supported  by 

'eavy  copper  angles;  the  lower  shelf  is  always  submerged  and  cov- 

»the  whole  area  of  the  tank,  while  the  upper  shelf  covers  one-half 

i  area  and  is  always  in  the  eteam. 

""  !  tanks  are  heated  by  means  of  a  copper  coil  supplied  with 
,  at  about  80  pounds  pressure,  from  a  one-inch  pipe.  The 
Bmtpr  in  the  tanks  (about  30  gallons)  can  be  raised  to  boiling  !n 
I  ibout  3  minutes.  The  temperature  of  the  water  in  the  inner  tank 
I  a  controlled  by  means  of  a  regulator,  which  can  be  set  and  con- 
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stantlj  maintainB  the  wafa:T  in  the  tank  at  aii.v  rtr^r^ired  temperal 
between  100°  and  ^12°  F.  Cements  are  pk'_Til  in  hi.H  water  a 
tained  at  various  teiuperatnres  for  differeitl  lengtlii?  of  time, 
the  reenlls  obtained  are-  being  carefully  studied. 

Tensile  Strength.—Bviqueties  are  broken  at  regular  stated 
riods,  each  sample  being  tested  for  tenBile  strength,  both  neat 
with  standard  proportions  of  sand,  for  2-1  liours,  7  and  28 
Additional  briquettes  aru  made,  and  are  systematically  distril 
for  breaking  at  inten'als  of  3,  3,  4,  6,  13,  18  months,  2,  3,  4  8 
years. 

For  this  purpose  two  books  are  kept,  a  distributing  book  a 
diaiy.  The  briquette*  to  be  broken  at  longer  intervals  than  38 
are  distributed  in  the  former  of  these  books.  Each  brand  ol 
ment  occupies  a  page  of  this  book,  which  is  divided  into  colua 
running  up  and  down,  and  across  each  page;  the  former  colul 
have  headings  appropriate  for  the  various  compositions  {neat,  1 
1, 1  to  2,  etc.),  whether  made  in  laboratory  or  on  work,  and  met 
of  preservation,  etc.;  the  cross  columns  are  headed  3,  3,  4,  6, 
18  months,  3,  3,  4  and  5  years. 

In  the  diary  is  entered  nnder  the  proper  date  on  which 
briquettes  are  scheduled  to  be  broken,  the  sample  number, 
number  of  ihe  briquettes,  and  the  hour. 

By  this  means,  it  is  readily  known  what  briquettes  are  t8 
broken  each  day.  As  a  rule,  the  average  result  of  three  brique 
is  taken  as  the  tensile  strength ;  in  important  tests,  however, 
average  of  five  briquettes  is  taken. 

For  determining  the  tensile  strength,  the  laboratory  posM 
a  Eiehle  and  a  Fairbanks  cement  testing  machine,  each  of  1. 
pounds  capacity.  These  types  of  lever  machines  are  too  well  km 
to  merit  Bpecial  description. 

Plans  have  been  prepared  for  an  entirely  automatic  cement 
ing  machine  of  3,000  pounds  capacity. 

A  great  deal  of  attention  is  paid  to  the  resiilte  of  the  te» 
mortar  taken  from  a  mising-box.  The  briquettes  are  made  ; 
the  actual  mortar  on  the  work  (1)  as  soon  as  mixed,  and  (2) ; 
before  it  goes  into  the  work.  Experience  has  shown  this  to  be 
of  the  best  aids  in  judging  i;he  actual  merits  of  any  brand  od 
ment.  Concrete  cubes  are  also  made  on  the  work,  and  their  wt 
per  cubic  foot  and  crushing  strength  ia  de'ermined,  the  erua 
strength  giving  an  e.vcellent  idea  of  the  adhepiveness  of  any  b 
of  cement.  ' 

All  cements  are  from  time  to  time  submitted  to  a  chemical  ai 
sis.    For  this  purpose  the  chemical  laboratory  has  been  equi 
with  every  facility  for  making  complete  chemical  analyses, 
detail  appaj-atus  is  such  as  will  be  found  in  any  well  equipped 
oratory,  and  does  not  require  further  description. 

In  addition  to  the  regular  tests,  a  great  deal  of  experime 
work  is  being  carried  on.     Among  the  many  studies  may  be  i 
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1  the  stpeiigtti  of  Cfimorl  in  air,  in  Hot  water,  mixed  with 

Bona  adulterants,  and  with  various  projwrtioTis  of  different  sands. 

besides  the  standard  sand  the  labnral.orj'  is  [irovided  with  Ger- 

n  conuai  ajid  various  kinds  of  natural  sands. 

I  Til)  temperature  of  the  laboratories  is  usually  between  60°  and 

WF.    It  is  never  permitted  to  fall  below  60°  F. ;  this  being  regii- 

^  by  steam  heat    In  summer  the  windows  are  kept  closed,  and 

IJamperature  rarely  rises  above  80°  F. 

Rt  the  and  of  each  year  tlie  results  of  the  year's  tests  are  aver- 

\  each  brand  of  cement  being  rated  according  to  thia  average. 

lieqiiirenieiits  of  the  specifications  for  the  ensuing  yL-ar  bciiij; 

I  in  accordance  with  these  results. 

e  city  of  Philadelphia,  as  a  direct  result  of  maintaining  this 

iatory,  is  using  much  stronger  cement  at  a  less  coat  than  for- 

The  city  consumes  approximately  each  year  about  100,000 

B  of  natural  oement,  and  30,000  barrels  of  Portland  cement. 

I  be  safely  assumed  on  the  basis  of  the  prices  prevalent  in 

j  (when   the   laboratory   was  permanently   established),   and 

li  prevalent  in  1896,  that  the  city  has  saved  in  the  four  years 

|(|70,000,    The  cost  of  maintenance,  exclusive  of  salary  during 

me,  has  been  less  than  $500  per  year,     in  other  words,  the 

s  saved  $70,000,  at  a  cost  of  less  than  10  per  c-cnt.  by  the 

lanee  of  this  laboratory. 

PURDUE    UNIVEKBITY,    LAFAYETTE,    IND, 

lent  laboratory,  which  is  a  pai-t  of  the  general  engiueer- 
,  contains  a  complete  supjily  of  small  apparatus  such 
f  testing  fineness,  briquette  moulds,  scales,  etc. 

I  Olsen  cement  testing  machine  of  1,000  pounds  ca- 

[  a  Fairbanks  "sliot"  cement  testing  machine,  also  of 

l^Ml  [Kjiiiids  capacity.     For  testing  compressioiial   and   flexural 

ngtli  of  concrete,  there  are  four  machines  running  from  30,000 

i  capacity  up  to  300,000  pounds  capacity.     There  is  a  ma- 

tba  testing  concrete  under  the  blow  of  the  falling  weight. 

i  are  furnished  of  the  results  of  tests  of  samples  of  ce- 
tta  concrete  submitted  by  city  engineers  or  others.  Commu- 
e  should  be  addressed  to  Prof.  W.  F.  M.  Goss,  Director  of 
fegineering  Laboratory. 
Sfist  of  cement-testing  laboratories  containing  names  and  loca- 
nauy  private,  municipal,  governmental  and  college  labora- 
•  «il!  be  found  in  the  directory  in  its  proper  place.  It  has 
a  easy  to  determine  in  all  eases  whether  some  of  the  labora- 
ksamed  are  open  to  commercial  work.  Some  of  the  college 
p  .«ad  pxactically  all  of  the  municipal  laburatoriee  cait- 
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not  be  called  upon  for  tests  beyond  their  own  reqni 
in  many  cases  it  is  possible  to  arrange  for  the  use  c 
tained  in  their  own  work  or  for  the  use  of  the  app 
proper  restrictions  when  commercial  testing  laboratc 
convenient  to  access. 
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FREIGHT  RATES  ON  CEMENT 

An  important  part  of  the  question  of  cost  of  cement  is  the  rate 
if  freight  which  must  be  paid  from  the  factory  to  the  consumer. 
^  knowledge  of  the  freight  rates  prevailing  is- of  value  to  the  pur- 
3haser  of  cement  in  many  ways,  besides  the  simple  knowledge  of 
the  amount  he  must  pay  out  on  this  account. 

Thus  it  will  sometimes  enable  him  to  determine  whether  inferior 
cements  from  a  distance  are  being  offered,  the  subtraction  of  freight 
rate  from  the  price  delivered  showing  the  actual  cost  of  the  ce- 
ments and  permitting  comparison  of  such  cement  figures  as  a  basis 
of  comparison  of  qualities,  which  is  frequently  of  much  value. 

The  table  of  freight  rates  on  cement  is  constructed  on  the  fol- 
lowing plan:  In  the  vertical  column  at  the  right  of  the  table  is 
a  list  of  the  prominent  localities  at  which  cement  is  manufac- 
tured. The  headings  of  the  columns  across  the  page  contain  the 
uames  of  certain  prominent  distributing  points.  At  least  one 
such  point  for  each  State  is  given,  and  in  some  cases  more  than 
one.  At  the  intersection  of  a  horizontal  line  and  a  vertical  col- 
umn will  be  found  the  rate  upon  cement  in  carload  lots  from  the 
factory  located  at  the  place  named  on  the  horizontal  line  to  the 
city  named  at  the  head  of  the  column.  Thus  the  rate  on  cement 
from  Akron,  N.  Y.,  to  Indianapolis,  Ind.,  is  found  to  be  12  cents 
per  hundred  pounds.  The  rates  in  the  table  are  all  in  cents  per 
hundred  pounds,  except  those  marked  with  a  dagger,  (  f  )  which 
are  per  ton,  and  those  marked  with  a  section  mark,  (  § )  which 
are  per  barrel. 

The  table  has  most  of  it  been  prepared  from  the  records  on  file 
in  the  office  of  the  Interstate  Commerce  Commission,  under  the 
•iirection  of  the  Assistant  Secretary,  M.  S.  Decker,  and  that  it  is 
complete  and  accurate  is  beyond  question.  Our  thanks  and  those 
of  the  users  of  the  table  are  due  to  the  Commission  and  its  officers. 

(A  few  rates  within  the  borders  of  the  same  State,  the  filing  of 
which  with  the  Commission  is  not  required  by  law,  have  been  de- 
termined otherwise  and  inserted.     These  rates  are  subject  to  more 
11 
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fluctuation  than  the  interstate  rates,  but  the  average  remains  abofot  * 
as  stated. 

In  many  cases  it  was  found  that  there  were  no  published  through 
rates,  and  aomc  of  the  rates  shown  in  the  table  were  arrived  at  by 
combinations  of  existing  rates.     In  a  few  cases  where  there 
no  published  through  rates  and  the  manner  of  determining.; 
through  rates  was  not  entirely  clear,  no  rates  are  shown.    In 
cases  the  distance  to  which  cement  must  be  shipped  is  &uch 
shipments  are  not  likely  to  be  made. 

The  local  purchaser  of  cement  can  determine  the  rate  to  his  owd 
city,  if  not  in  the  table,  by  procuring  from  his  local  freight  agent 
the  rate  on  his  local  road  to  the  proper  distributing  point  given  in 
the  table,  and  by  adding  the  tabular  rate  to  this  local  rate  he  will 
determine  the  rate  of  freight  he  must  pay. 


i 
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Parkhurst 
Combined  Curb 
and  Gutter 


THE  BEST 

There  Is  no  limestone  or  sandstone  eijual  to  It  In  durability. 
There  is  nothing  equal  to  It  tor  ornamentation  and  beauty. 
It  is  water-tight. 

is  made  with  joints  which  take  care  of  contraction  and  expansion. 
Sections  can  be  removed  without  marring  ad)olning  sections. 
It  Is  stronger  In  construction  than  any  other  form  of  curb  and 

)wner  of  the  Parkhurst  Curb  and  Gutter  confines  his  business 
othls  form  of  work  — it  Is  the  best  of  its  kind,  and  his  sole  aim  Is  to 
^ihold  its  pre-eminent  reputation   by  the  most  careful  and  reliable 

WHERE  IT  IS  IN  USE 

Ten  years  ago  over  five  miles  of  Parkhurst  Combined  Curb  and 
Qlller  was  constructed  on  Louden  road.  Lakeside,  i^inn.,  a  suburb  of 
uth,  on  a  most  treacherous  clay  soil.  The  only  foundation  was 
d  and  gravel  (6  Inches  thlcki,  and  no  drain  tile.  It  is  today  in 
Wtect  preservation.  Over  a  hundred  miles  of  Parkhurst  Combined 
rband  Gutter  has  also  been  In  use  for  years  In  the  following  cities, 
1  I  refer  with  pride  to  its  present  condition  and  established 
station : 

iQipoU)^.  In<1.  Fmulilii],  IniJ.  Kukoitin.  lud.  EvauhviUo.  Inil. 

-Hauto.  Ind.  Nnbl<«B.iUo,  lii.l.  Brotikly.i,  N.  Y.  Wahnsii.  Ind. 

ith,Minn.  Albany,  N.  Y.  lIlica.ii.Y.  Tolamhus,  Ind. 

WBCity.  Ho.  Rocbeslar,  N.  V.  WorllunKfoii,  Ind  Aiiderson.  Ind. 

Idq.O.  PitUburK,  Pa.  ULufTtuu,  Ind.  Unriun.  Ind. 

W.Ind.  SycBcune,  N.  Y.  Ownnsbimi,  Kj.  LnfuyMte,  Ind. 

iit,fi.  V.  rflnneapolis,  Minn.  Fi,rt  Waynp.  lad. 

Parkhurst  Combined  Curb  and  Qutter  can  and  should  be  used  in 
Connection  with  gravel,  macadam,  brick,  wooden  block  and  asphalt 

Pavements. 


C,  BUNTIN,  17  Glaypool  Block,  INDIANAPOLIS, 
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EXPLANATION  OF  REFERENCE  NOTES 

A.  The  existence  of  compaDies  marked  thuB  is  reported,  boi 
letters  to  them  have  neither  been  answered  nor  returned  nnifa 
livered. 

B.  No  information  has  been  reecived  directly  from  the  c 
panies  marked  thus,  hut  that  given  is  received  from  authoritatiTS 
eourcGB  and  is  believed  to  he  entirely  correct.  Ample  opportunitj 
for  corrections,  if  necessary,  has  been  given  and  no  oorrectioa 
have  been  received. 

C.  Companies  marked  thus  have  furnished  the  informatio! 
given  and  have  failed  to  respond  to  requests  for  further  statements. 

B.     Compauies  marked  thus  have  furnished  a  small  amount  ai 
information.    Additional  information  given  is  believed  to  be  cor 
rect,  as  ample  opportuDity-  for  correction  if  erroneous  has  t 
given  and  no  corrections  have  been  received. 

E.  Information  regarding  amount  of  capital  stock  of  comps 
marked  thus  has  been  withheld  by  their  officers, 

F.  Partnerships    or  individuals  conduct    business    under   I 
names  marked  thus.     All  others  in  the  list  are  incorporated  coM 
panies. 


DESCRIPTIONS  OF  WORKS  AND  OF   PRO- 
CESSES FOR  THE  MANUFACTURE 
OF   CEMENT 

The  deacriptJonB  of  works  and  prouese^ji  wliieh  follow  have  been 
lade  as  brief  as  possible,  but  are  htilieved  tti  give  valuable  iudica- 
ions  of  the  character  of  the  materials  and  the  processes  used.  It 
!  evident  that  but  few  manufacturers  wlio  liavf  spent  money  and 
)  in  developing  new  metliods  and  in  working  out  economies 
Of  time  and  materials  will  be  ready  to  give  full  descriptions  of  all 
steps  of  the  process,  thus  losing  the  advantage  of  the  experience 
ifliieh  has  cost  them  so  much.  It  is  also  evident  that  a  sufficient 
fleacription  of  process  and  materials  to  enable  a  judgment  to  be 
[ormed  as  to  the  probable  quality  and  uaifonnity  of  quality  of 
product  is  of  material  benefit  to  the  reputation  of  a  manufacturer 
1  material,  wjten  it  appears  in  such  a  book  as  this. 

In  one  or  two  cases  under  each  process  used  there  will  therefore 
fc  found  a  description  long  enough  to  give  one  slightly  familiar 
Irtth  cement  making  processes  an  idea  of  the  proper  steps  to  be 
sken,  while  the  descriptions  of  other  works  are  reduced  to  the 
lowest  terms  consistent  with  clearness. 

Without  a  completed  chapter  te  exhibit,  it  has  been  impossible  to 
ionvinee  some  manufacturers  of  the  benefit  of  the  shorter  descrip- 
flOn,  giving  general  statements  of  methods  and  full  statements  of 
ttaterials  so  that  some  plants  are  represented  but  slightly  in  this 
chapter.  Every  manufactnrer  mentioned  has  had  an  opportunity 
"furnish  such  items  for  the  description  as  he  would  be  willing  to 
Bppear  and  a  proof  of  each  description  has  been  sent  to  the  manu- 
leturer  for  his  correction  and  extension. 

Our  thanks  are  due  to  the  officers  of  nearly  all  the  companies 
ar  their  courtesies  in  furnishing  information  and  in  correcting 
fflil  supplying  deficiencies  in  descriptions. 

A  very  few  companies  have  failed  to  respond,  and  one  or  t^vo 
»ve  requested  the  su|)|irofj!ion  of  all  information.  In  the  de- 
•eriptions  which  fnilou-  nil  llie-ii>  fiicts  will  br  .4a(ed  as  fully  as 
jjqgBsary. 
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The  value  of  the  book  depends  so  largely  upon  its  indepeudam 
of  any  influences  whied  wuiilil  suppreuM  unweUoinu  facU  or  whii 
would  unduly  exalt  jmrticukr  methods,  that  it  has  not  been  p 
aible  to  accede  to  all  the  requestB  of  the  few  companies  allude 
to,  and  the  infomiation  given  is  set  forth  as  the  best  judgmei 
of  the  editor  ae  to  the  actual  facte.  Where  other  authority  is  new 
sary,  it  is  freely  quoted  and  basis  for  the  statements  is  give 

Reference  should  be  made  to  the  Hat  of  companies  iu  t 
lowing  pages  of  the  directory  for  information  regarding  officers 
capitalization,  capacity,  agencies,  etc. 

AMERICAN  CEMENT  COMPANIES, 

ACME  PORTIjANU  CEMENT  COMPANY,  Camden,  >'.  ■ 
See  Note  A,  page  153, 

AJAX  POJITLAND  CEIIENT  COMPANY,  Jeraey  City,  N.; 
See  Note  A,  on  page  153. 

AKRON  CEMENT  WORKS,  Akron,  N.  Y-— These  works  n 
ufacture  the  Akron  Star  Brand  of  natural  hydraulic  cement  by  tl 
usual  methods  of  making  such  cement,  described  elsewhere,  I 
product  being  marketed  by  the  Union  Akron  Cement  Company, ! 
Buffalo,  N.  Y.,  to  which  reference  should  be  made  for  furth 
details. 

THE  ALABAMA  PORTLAND  CEMENT  COMPANY,  : 
opolis,  Ala. — The  works  are  under  construction  and  inforraati 
regarding  them  is  withheld  by  the  offii-ers  at  this  time.    SturteH 
mills  are  being  installed  for  pulverizing  the  limestone  to  be  ut 
'I'he  brand  will  be  the  letters  A  P  C  iu  a  diamond. 

THE  ALAMO  CEMENT  COMPANY,  207  Main  avenue,  S 
Antonio,  Texas. — This  company  manufactures  Portland  and  Q 
ural  hydraulic  cements  which  have  been  used  in  buildings  in  Vf 
ous  cities  of  Texas.  F.  L.  8midth  &  Cu.'s  Uavidsen  tube-nul!» 
used  for  grinding  raw  materials  and  natural  cement  eliiili 
Information  regarding  raw  materials  and  proce^  of  manufact 
iias  been  withheld.  The  works  have  a  capacity  of  350  barrel 
day  and  have  bet'n  in  operation  siiuje  1880. 

THE  ALMA  PORTLAND  CEMENT  COMPANY,  Wells 
Ohio,  is  a  corporation  organized  under  the  laws  of  the  State  of  0 
with  works  at  Wellaton,  Jackson  county,  Ohio,  and  main  offia 
Pliiladelpln'a,  Pa.  The  company  manufactures  a  true  artifli 
Portland  cement  from  a  mixture  of  limestone  and  clay  by  the  rotM 
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[Modern  Cement  Machinery 

ROTARY  KILNS 


TUBE  MILLS. 
BALL  MILLS. 
CRUSHERS, 


fiir  Imlh  wft  and  (Irj-  ^indinK- 

MIXERS, 
GRINDING  PANS. 


AGITATORS, 


PULVERIZERS,    PUMPS.  ETC. 


<•%> 


We  are  prepared  to  furnish  rotary  kilns  in  FIVE  different  designs,  and 
adapted  for  electrical  trananiisBion.  Our  line  la  complete  for  manufacturing 
on  either  the  WET  or  DRY  proceae,  and  we  reajjeutfully  solicit  the  corres- 
pondeoti?  of  those  about  tu  engnae  in  the  manufuetiire  of  lament. 


ITHE  BONNOT  COMPANY 

CANTON.  OHrO,   U.  S    A. 


Tlie  works  were  designed  by  Latbbury  &  Spackinau.  The 
wU.t^  uiachiiiery  throughoiit  the  plant  is  driven  by  electrical  mo 
l»t«  llie  machinery  is  most  modern,  having  been  in  operation 
«*e*  189S.  Cc-nient  is  burn«d  with  pulverized  coal  dust  in  rotarj 
ItVttu.  Sinidth  ball  and  tube-mill?  are  used  for  grinding  raw  ina- 
Ivridls  and  Portland  cement  elinker  and  for  pulverizing  coal.  This 
i«  Ih©  Brat  plant  erected  in  this  country  to  manufacture  Portland 
lament  by  the  rotary  system  and  using  limestone  and  clay.  It  is 
h1«u  tlie  first  plant  to  nee  a.  complete  electrical  installation  for  the; 
ti'iinsuiiasiou  of  power.  The  entire  plant  is  designed  and 
mructed  in  order  to  make  the  system  of  manufacture  as  nearly  aa- 
tomatio  as  possible.  The  Webster  Manufacturing  Company's  ele-' 
vating,  conveying  and  power  transmission  machinery  is  used.  Key- 
stone Electric  Company's  motors  are  installed,  there  being  one  S 
horse-power,  two  33  horse-power,  one  35  horse-power,  one.  15  horas 
power  and  one  10  horse-poVer  motors. 

The  company  secures  their  supply  of  limestone,  clay  and  c« 
from  large  deposits  owned  by  them  close  to  the  mill.  The  worf 
are  located  at  Grand  Crossing,  just  outside  of  Wellston,  Shi] 
iiients  are  made  over  the  Baltimore  &  Ohio  railroad,  Hocking  Va 
ley  railroad,  Cincinnati.  Hamilton  &  Dayton  railroad,  and  OK 
Southern  railroad. 

Chemical  analysis  of  the  finished  product  shows : 

Lirae  (CaO),  65.88  per  cent. :  Silica  iSiO,),  21.(!3:  Alumina  (Al,0,).6.1 
Iron  IFe,Oj),  4.75;  Magopsis  IMgO).  1.10:  Sulphuric  Add  (SO,),  1.15. 

THE  ALPENA  PORTLAND  CEMENT  COMPANY,  Alpen 
Mich.,  a  Michigan  corporation,  began  operations  about  March 
The  materials  used  are  soft  limestone  and  clay  shales.    The  e 
wet  process  is  used.    The  Bonnot  Company's  rotary  kilns  and  balll 
and  tube-mills  are  used  for  calcining  and   grinding.     Chemical 
analyees  of  the  raw  materials  give  results  aa  follows: 

LimeHtuno.  Slialnii, 

Carbonate  of  Lime 98.14 

Lime 9.69 

Alumina  aud  In>n 0.58  20.68 

Silica 0.35  *=j.68 

MagneaiH 0.(S  2..3B 

Alkalips 1.20 

Lobs , 10.04 


The  Bonnot  Vv,,  Canliiii,  0.,  manufnvtni'i^  femeiii  niacUin;. , 
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I  Only  laboratory  Bamples  of  cerrieiit  were  available  in  time  for 

mblication  iu  this  Iwok. 

THE  ALPHA  PORTLAND  CEMENT  COMPANY  is  a  New 

I  Jersey  corporation  with  offices  at  Eaaton,  Pa.,  and  works  at  Alpha. 

",,  on  the  main  line  of  the  Ijchigh  Valley  railroad.    The  com- 

my  owns  140  acres  of  cement  rock  lying  from  0  to  5  feet  below 

B  surface,  quarried  85  deep  and  extending  down  18S  feet  from 

e  eurfaee  without  change  in  nature  ae  shoftii  by  borings.    About 

r  cent,  of  limestone  must  be  added,  and  this  is  oblained  from 

(  Lebanon  valley.     The  two  'kinds  of  rock  are  mixed  at  thp 

nishers,  wliere  Uie  first  reduction  in  size  is  made.    The  mixture 

f  ihfin  ^^>es  to  four  crackers  and  thence  to  a  dryer,  whence  it  goes  to 

B  of  the  Bradley  Pulverizer  Company's  Griffin  mills  and  ball 

I  and  tube-mills.    Bach  Griffin  mill  requires  35  horai'-power  to  run 

,  the  ball  mill  30  horse-power  and  the  tube-mill  70  horse-power. 

J  The  capacity  of  the  bal'  and  tube-n  ills  is  three  times  that  of  a 

I  -Grifiin  mill.     From  these  mills  the  material  goes  to  ten  rotary 

I  kilns  with  a  capacity  of  150  barrels  a  day.     One  hundred  tons  a 
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NEWELL  MANUFACTURING  GC,  149  Broadway,  NEW  YORK 
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ilu^  of  pulverized  coal  are  burned  in  the  kilns.  From  the  kilns 
I  he  burned  nlinker  is  elevated  to  the  coolers,  vertical  iron  cylin-j 
(lortt  with  air-blaBt  through  them.  Thence  the  clinker  passeS 
thrtiugh  trackers,  Griffin  mills,  fifteen  in  number,  and  F.  L,| 
Hraidth  &  Co.'a  Davidsen  tube-mill.  The  Americau  Blower^ 
(\)mpany's  apparatus  supplies  the  draft  for  dryers  ajid  coal  bumina 
in  kUns.  The  Eobins  conveying  belts  distribute  the  materials  u 
required  and  the  S.  Howes  Company's  packers  are  used  for  puttina 
oement  in  shape  for  shipment.  The  motive  power  consists  of  fl 
1,000  horse-power  engine,  a  125  horse-power  air  eoniprcsaor,  anj 
six  auxiliary  engines.  The  large  engine  drives  the  machinery  iH< 
the  raw  material  mill  by  one  shaft  and  eleven  Griffin  mills  in  tilf^ 
clinker  department  by  another.  One  of  the  larger  auxiliary  eai 
giues  drives  the  remainder  of  the  clinker-grinding  machinery,  audi 
another  the  coal-grinding  machinery.  Steam  is  furnished  by  elevMl 
boilers,  requiring  50  tons  of  coal  a  day.  The  water  supply  ij 
pumped  to  a  reservoir  from  the  Delaware  river.  Testing  and 
chemical  laboratories  well  equipped  are  in  constant  use.  Electril 
transmission  of  power  is  planned,  the  current  to  be  generated  M 
water-power  at  Eaubsville,  two  miles  distant,  where  1,800  horSB^ 
power  can  be  developed.  A  new  cement  plant  is  under  construaj 
tion  using  ball  and  tube-mills  and  rotary  kilns.  The  two  will  faa^ 
a  capacity  of  3,600  to  3,700  barrels  of  cement  a  day.  Analyses  <a 
the  raw  ground  matf  rial  Oiiixturc)  and  of  the  finished  product  art 
aa  follows: 


..U.96 
..  2.72 
..  4.64 


SiOj 

Pe,0, 

ALO, 

Al,Oj-|-Fe,0, 

CaO 42.12 

MgO 2.11 

CO 35.44 


H  of  the  country.    Some  large  undertakings,  using  10,000  barrels  at 

H  more  eaeh,  are    the  Philadelphia    Bourse,    Odd    Fellows'    Hallj 

H  Archffiological   Museum  in  Philadelphia;  new   Fair  building  ani 

H  Eiffel  tower,  Ihc  Illinois  Central    subways,    walk^i    and    retaining 

H  walls,  and  walks,  curbs,  tunnels,  cribs  and  oth*T  public  workji  in 

L 


Water,  graphite,  and  organic  matter. .   1.01 
The  product  has  been  used  in  many  important  works  in  all  part* 


Buhr  Mills  are  made  by  Nordjke  &  Marmon  Co.,  IndlKnapolls,  lad. 


DESCRIPTIONS  OF  WOKKS. 

United   States  Govei-nuii'Tit  wurk    in    Now  York   harbor 

i  Florida ;  the  Holyoki'  anJ  Meridiuu  ilainti,  in  MasBaL'husctts. 

lALSEN'S    AMERICAN     I'OHTLAND     CEMENT    WORKS 

i  under  constmntioii  at  West  Camp,  Hoar  t'atskill.  N.  Y..  upon 

|wigns  made  by  Lathbury  and  Spaf^knian.     The  dry  proceas  ml] 

i  uwd.     Davidsen  tube-mills  will  be  used  in  grinding  Portland 

It  clinker  and  in  pulverizing  rod.    The  works  will  cost  about 

0,000,  and  the  ea  pi  tali  nation  of  the  American  company  is 

8,250,000.     A  single  brand  of  Portland  cement  will  be 

ifiinclair  and  Babson,  143  Liberty  street,  New  York,  are 

B'tor  the  foreign  and  for  the  American  company.    Further 

^formation  i&  withheld  nnlil  the  completion  of  the  works.     The 

tnpauy  is  reporf-ed  to  have  acquired  cement  lands  in  the  vicinity 

(  Nazareth,  Pa.,  also. 

j  THE  AMEaiCAN  CEMENT    COMPANY    OF   NEW   JEESET, 

pith  main  oflii.vs  nl    No.  ?■•  Sfiuth  Firtciiuli  r-in^el.   Pliihidelphia. 

,  is  a  New  Jersey  corpvoration   owning  the   American   Cement 

tnpany  of  Peimsylvania,  with  works  at  Egj-pt,  Pa.,  and  the  Jor- 

1  Portland  Cement  Works  at  Jordan,  N.  Y.,  the  manufacturing 


IRINDING  MACHINES 

single  and  double  shaft  n 


CHAMBERS  BROS.  COMPANY 

Firty-Secnnd  and  Media  Sts.,  PHILADELPHIA,  PA. 


;CTORY  OF  AMERICAN  CEMENT  INDUS' 

branches  of  the  busioeas,  also  the  Lesley  &  Trinkle  Co.,  of 
83  Soutli  Fifteenth  street,  Philadelphia,  Pa.,  and  the  Ui 
Building  Material  Company,  of  13-21  Park  Row,  New  York 
the  sales  departments  of  the  business.  The  five  works  locat* 
Egypt,  Lehigh  County,  Pa.,  are  the  Egypt  Portland 
Works,  the  Pennsylvania  Portland  Cement  Works,  the  Colu 
Portland  Cement  Works,  the  Giant  Portland  Cunient  Works, 
the  Giant  Hotary  Portland  Cement  Works.  The  total  eapaci 
the  six  works  at  iigypt,  Pa.,  and  Jordan,  N.  ¥.,  is  about  5,000 
rela  per  day  for  all  brands.  Three  brands  of  cement  are  i 
faetured,  the  Giant  brand  of  Portland  cement,  the  Union  b 
uf  natural  hydraulic  cement  and  the  Improved  Union  brand,  « 
is  a  mixture  of  natural  hydraulic  cement  with  Portland  c 

Portland  cement  was  first  made  at  the  works  in  1884,  begin 
with  dome  kilns,  which  are  still  in  use  at  four  of  the  plants, 
tary  kilns  were  put  into  the  new  plant  erected  in  1898  and  i 
tional  ones  again  in  1!)00.  Lathbury  &  Spaekman  were  tiie  de 
era.  The  ordinary  upright  kiln  is  used  in  the  manufacture  of 
ural  cement.  The  mills  are  supplied  with  mill  stones,  the  Bri 
Pulverizing  Company's  Griffin  mills,  crushers,  engines  and 
chinery  of  most  approved  patterns.  In  all  mills  the  dry  pn 
i's  used. 

The  Ainei'iean  Cement  Company  was  establiBhed  in  '. 
John  W.  Eckert  and  Robert  W.  Lesley,  who  had  been  for  i 
years  connected  with  the  manufacturing  and  selling  c 
tile  old  rjoplay  Cement  Company  during  tlie  early  years  of  tl 
tablishment  of  the  American  Portland  cement  industry  byti 
David  0.  Saylor. 

The  new  plant,  being  practically  the  second  of   the  Por 
eement  works  in  the  Unit-ed  States,  naturally  became  the  ( 
of  some  of  the  most  valuable  quarries  and  lands  in  the  c 
gion,  and  the  introduction  of  American  Portland  cement  int 
portant  work  was  largely  due  to  the  efforts  of  those  conneo 
the  American  Cement  Company.     The  quarries  of  the  coa 
are  among  the  largest  in  the  State  of  Pennsylvania 
number  and  embracing  very  large  and  uniform  deposits  ofo 
rock  and  limestone,  all  in  close  connection  with  the  mills  c 
company. 

The  qnarries  are  large,  open-faced  (|iiarries.  from  which  Ui^ 


Grifnii  Hills  are  mode  by  the  Bradley  Pnlverlzer  Cu.,  Boston,  Mi 
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DESCBIPTION8  OF  WORKS. 

Bsily  mined  in  large  quantities  and  in  this  way  imifonnity  is 
red  and  the  analyses  of  the  raw  inuterial  vary  but  slightly, 
borough  chemical  laboratories  are  counected  with  the  works, 
?  daily  reports  are  made  on  the  raw  material,  as  well  as  on 
tnres  going  through  the  manufacturing  process- 

The  total  sales  of  the  company  for  1900  were  about  1J)00,001) 
.  increase  from  870.000  in  1899.  The  company  also 
IB  a  large  amount  of  cement  land  and  water  frontage  near  New- 
t  News  and  Korfolk.  Ta.,  where  it  is  pianned  to  erect  works 
supplying  export  and  coastwise  trade. 

!he  Giant  Portland  cement  is  in  use  in  the  Cornell  dam  and 
.Jerome  Park  reservoir  of  the  New  York  water  supply  system, 
new  East  River  bridge,  the  power  house  of  the  Metropolitan 
ction  Company,  the  underground  electric  and  cable  work  of 
■Metropolitan  and  Third  avenue  street  railway  systems  and  the 
j3  transit  underground  railway  in  New  York,  the  Beading  sub- 
I  in  Philadelphia,  the  Niagara  Falls  tunnel  and  the  new  Wa- 
(et  dam  of  the  Boston  metropolitan  water  system.  These  are, 
laps,  the  nine  largest  works  of  their  kind  ever  constructed. 
Mproved  Union  cement  is  us*id  in  sewer  construction  in  Phila- 
jhia,  Pa.,  Newark  and  Orange,  N.  J.,  in  paving  in  Philadelphia, 
Hie  Baltimore  &  Ohio.  Pennsylvania,  and  Philadelphia  &  Read- 
lailroads,  in  the  Broad  street  station.  Philadelphia,  in  the  dams 
t  Jersey,  N.  J.,  and  Scranton.  Pa.,  Water  Companies,  in  the 
ral  Stores,  New  York,  and  other  large  and  important  work. 

ETnion  cement  is  used  in  many  large  huildings.  in  street  paving, 

rer  construction,  etc.,  including  those  named  above,  and  also  on 
important  bridges  on  the  railroads  of  the  country,  among 

sm  the  celebrated  Johnstown,  Pa.,  bridge  of  the  Pennsylvania  rail- 

Kfodern  f^ement  Machinery 
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THE  DODGE  MANUFACTLRING  CO.,  MIshawaha,  Ind.,  u.  s.  A. 

-  FOUNDERS 


road,  which  wiihin  a  mouth  after  its  completion  stood  the  gred 
flood  of  May,  1889. 

ANTIETAM   CEMENT  ('OMPANY.  llagerrtown,   Md, 
Note  A,  page  152. 

THE  ART  POKTLAND  CEMENT  COMPANY'S  worte,, 
Sandusky.  Ohio,  were  started  to  make  a  white  cement  fori 
work  and  other  special  purposes,  but  are  now  engaged  in  t 
ufaetnre  of  Bull  Dog  brand  Portland  cement.  Smidth  ball  i 
tube-mills  are  used  in  grinding  Portland  cement  clinker, 
raation  regarding  materials,  proceaa  and  character  of  product' 
been  withheld  by  the  company.    See  Note  D,  page  152. 

THE  ATLAS  PORTLAND  CEMENT  COMPANY.  143  ] 
crtj  street,  New  York  City. — The  works  t)eIonging  tn  tiis  C 
puny  are  located  at  Northampton  and  Coplay,  Pa.,  and  prod 
3,500,000  barrels  of  Portland  cement  a  year.  The  capacity  '. 
shortly  be  increased  to  4,500,000  barrels.  The  quarries  of  c 
stone  have  oeen  carefully  selected  to  fumiali  the  most  unif 
raw  material  possible,  of  the  proper  constitution  to  produe 
high  grade  of  Portland  cement".  Rotary  kilns  are  used  for  h 
ing.  Careful  watch  is  kept  upon  the  material  by  the  labors 
force  to  insure  uniformity  and  the  highest  quality  possible  in 
product.  The  Robins  Conveying  Company's  conveyors  are  ( 
in  distribiiting  the  materials  and  the  American  Blower 
pany's  ventilating  fans.  The  Atlas  cement  is  shipped  in  bac 
weighing  400  pounds  gross,  380  pounds  net,  and  in  duck  or  ps 
bags,  of  one-fourth  barrel  each.  The  cooperage  depart.ment  is  i 
complete,  and  each  barrel  is  lined  with  a  specially  prepared  pa; 
Analysis  of  the  cement  shows  the  following  compoeition:  Sil 
31.30  per  cent. ;  alumina,  7.65  ;  iron  aesqujoxide,  2.86  ;  lime,  60i 
magnesia,  2.9.5;  stdphuric  aeid,  anhydrous,  1.81;  carbonic  i 
1.14;  potash.  0.517;  soda,  0.631;  moist-niB,  0.S70. 

AUSTIN  PORTLAND  CEMENT  COMPANY,  Austin,  TeJ 
See  Note  A,  page  IBS. 

BANGS  &  GAYNOE,  Fayetteville,  New  York,  manufact 
their  St-ar  brand  of  natural  hydraulic  cement  at  Payettevillej 
Y.,  near  the  place  where  cement  rock  was  first  discovered  im 
country  in  1818. 

THE  BANNER  CEMENT    COMPANY,    Chicago,    HI., 


Electric  Machinery— Kejatone  Electric  Co.,  Erie,  PennBylTAali 


INS  OF  WORKS. 

it  Oementville,   Indiauit,   Un   llir   mHimfacturt'  uf   Hanuer  J 
of  Louisvilie  uatural  hjdraiilii.'  cement.     Tlie  usual  natural!! 

proti-sses  of  burning  and  grimling  are  ust'd,  cxcejit  that  J 
idley  PulviTiKor  ( 'ouijianyV  GrifSii  milU  mv  u«;d. 
icess  of  nfralirig  tfiticnt  is  iise<l  iii-ton  the  product. 
ID  BATTLE  ESTATE,  Thorold,  Out.,  Can.     See  Note| 

152. 

BEAVER  POBTLAXB  CEMENT  COMPANY,  Ltd.;,! 
ik,  Ont,,  Can.,  maiiufaetnreB  Portliind  cement  in  a  plant  ■■ 
by  Lathbiirj-  &  Spackinan,  using  the  wet  process.  The  J 
tonTfjiug  belts  are  used  for  conveying  the  materiaJs  andJ 
midth  &  Co.'s  Davidseii  tube-niilla  for  grinding  the  Port- 
Deut  clinker.    See  Note  B,  page  152. 

JAMES   BBITAN   ESTATE.  John   J.   Costello,   Super- ■< 

t,  has  work?  for  the  oianiifaeture  of  natural  hydraulic 
at  Manlins,  N.  Y.,  with  capacity  of  1,000  barrels  a  day. 


t^i^*t^«%^  -ft^' 


t.^''~t: 


BELMONT   CMMENT    WORKS.    Bellefonte,    Pa.— S 
A,  page  153. 

THE  BIltinNUIIAM  CEMENT  COMPANY,  of  Ensley,  i 
in  a  New  .fersey  corporation  manufacturing  the  Suutiiem  0( 
brand  of  Portland  cement  from  blast  furnace  slag.  The  Ciapil 
zation  is  S^OO.OOO,  the  capacity  800  barrels  a  day.  The  i 
are  now  vRi'.dy  to  furnish  cement,  having  been  rebuilt  after  I 
destruction  by  fire.  The  slag  is  cooled  suddenly  by  me 
stream  of  water,  is  then  dried  and  pulverized,  lime  and  other  ■ 
stitnents  being  added  when  necessary.  The  S.  Howea  Compa 
packers  are  in  use.  The  company  thinks  the  definition  of  j 
lana  cements  made  by  the  commission  of  United  States  engin 
and  given  in  the  introductory  chapter  of  this  handbook,  ahoxilcl 
l>e  applied  too  strictly  to  their  product,  as  they  attempt  t 
all  necessary  additions  in  the  furnace  staek. 

Analyses  of  the  finished  product  lie  between  the  folW 
limits : 

Lime. , . 50  tri  Tfi  per  cent. 

Silica 28  to  30  per  cent. 

Aluminfl  and  Iron 12  to  li  per  cpnt. 

Magnesia  Maximum 1.50  percent. 

Sulphur 1.00  percent. 

BLTTE  RIDGE  CEMENT  AND  LIME  WORKS,  Bine  1 
Springs.  Va.    Works  idle. 

BLUE  ROCK  CEMENT  COMPANY,  New  Albany,  Ind. 
Note  A,  page  153. 

THE  BONNEVILLE  PORTLAND  CEMENT  COMPA 
of  1333  and  1237  E.  E.  Trust  Building,  Philadelphia,  Pa., 
works  at  Siegfried,  Pa.,  with  a  capacity  of  1,500  barrels  a  day 
Star  brand  Portland  cement.  Griffin'  mills  are  used  for  gtia 
materials.  Information  regarding  materialB,  process  and  qu 
of  product  has  been  withheld. 

BRIDGES  &  HENDERSON,  Hancock,  Md..  manufacture  C 
herland  natural  hydraulic  cement  for  the  neighboring  markets, 

THE  brier'  HILL  TTION  AND  COAL  COMPANY, 
Youngstown,  Ohio,  manufactures  the'Brier  Hill  brand  of  Port 
cement  (pozzuolana)  by  mixing  and  grinding  together  proj 
prepared  blast  furnace  slag  and  slaked  lime  substantially  ao 
ing  to  process  in  use  afc  other  works  making  the  same  kind.^ 


BUHR  MILLS 


Frineh  Buhr  or  E*apui  Sloiwi— 
Undir  Runnir  and  Varttaal  HHIi 


of 


KafHfiiilly  ndapted  foi 
BriniUn^  L'emi'nt,  plaster  o 
liariB,  crushed  limeBtone, 
briukbats,  etc. 

Bolting  Reels 
Dust  Collectors 
Packers,  Elevators 


Mill  Appllaflces  and    ^ 
Supplies 

IGH-GRADE  POWER  CONNECTIONS 


Tbriwd  Wrau»M  Iron  Maranp. 
Journal  Boxas  and  Hangart. 
Ring  Oiling  Sawing*. 
Pulltys,  Ball  Tighttnar*,  ate. 

lOPE  DRIVES 

Saaring, 
•preekalt,  Chain,  ate.,  tie. 

Our  work  in  this  line  is  way  above  the  Average.    We  want 
to  hid  on  your  work  and  aek  you  for  the  opimrtunity. 

NORDYKI  rMARMON  CO., 

t04  Day  Street.... INDIANAPOLIS,  IND. 
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ment.  Griffin  mille  are  used  for  grinding,  aod  the  Dodge  Ma 
facturing  Company'B  rope  transmission,  clutches,  quills,  and  dt 
tight  bearings  are  installed. 

THE  "BRITISH  COLUMBIA  PORTLAND  CEME] 
WORKS  are  situated  on  False  Creek,  Vancouver,  B.  C,  an^l 
produce  100  tons  a  week.  The  materials  used  are  limestone^ 
clay,  the  limestone  being  crushed  and  then  ground  in  edgw 
ner  mills  weighing  30  tons,  and  the  clay  in  a  separate  mill  of  i 
ilar  nature.  The  Sturtevant  mills  are  used.  The  dry  powders 
mixed  in  screw  conveyors  and  a  cylindrical  dry  mixer  revob 
on  its  axis  and  fitted  with  continuous  conveyors  running  in 
posite  directions.  Samples  of  the  mixture  are  tested  for  prot» 
tions  and  they  are  correctod  if  necessary.  The  material  then  g 
to  a  wet  mixer,  where  5  per  cent,  of  water  is  added,  and  the  miiti 
ia  thoroughly  pugged  and  run  through  a  brick  machine,  ki 
drying  on  the  drying  floor,  to  which  they  are  carried  on  an  ^ 
less  band,  the  bricks  are  elevated  to  the  top  of  the  vertical  fl 
tinuous  kilns,  huming  300  pounds  of  coal  slack  per  ton  of  call 
produced.  The  clinker  taken  out  at  the  bottom  is  ground  in  \n 
stone  mills.    See  Note  B,  page  152, 

THE  BRONSON  PORTLAND  GEMENT  OOMPATSTT, 
Bronson,  Mich.,  is  a  Michigan  corporation  with  a  capital izatio] 
$500,000,  mauufacturing  the  Bronson  brand  of  Portland  eem 
Cement  was  first  manufactured  at  these  works  in  1897. 

Analyses  of  materials  and  product  show: 

Marl.  CIb)'.  Cement. 

Silica 1.60  63.75  2B.90 

Alumina I    ,  -r    (      16.40  6.80 

IronOxide S  I         fi.35  3.00 


Carbonate  of  Calcium, 

Oxide  of  Cnlcium 2,40  63.90 

Carbonate  of  Magnefdum 0.94 

Oijde  of  Magnesium 1.42  0.70 

Sulphuric  Acid  (Anhydride) 0.16  0.14  O.M 

Organic  Matter 6.0O  3.50 

LoBB  on  Ignition 0.6Q 

Carbonic  Acid 3.39  ' 

Alkalies 1.10 


These  analyses  are  made  by  W.  H.  Simmons,  head  chemist, 
Walter  Banks,  assistant,  and  are  average  results.  The  marl  U 
tained  on  the  700  acres  of  land  belonging  to  the  compaig? 
which, the  works  Hre  situated,  adjacent  to  the  Lake  Shore  &  IK 

Bee  F.  L.  Smidth  it  Co.'s  Advertigemeut  on  Page  187. 
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Southern  railroad.     The  land  is  low  and  wet,  the  top  three 

being  of  peat.     This  is  removed  by  the  dredge  used,  which 

len  excavates  the  marl,  the  stratum  of  whicli  averages  40  feet 

deep.    The  dredge  boat  floats  on  the  pond  or  lake  thus  formed. 

The  clay  used  is  a  surface  plastic  clay,  of  which  an  ample  eup- 

ly  is  found  on  the  company's  property.     This  clay  is  brought  in 

ire  and  dumped  in  a  shed  provided  for  the  purpose,  from  which 

conveyed  to  the  edge-ninuer  mills,  which  do  the  preliminary 

iding.    Next  the  clay  is  elevated  to  hoppers  above  the  mixing 

The  marl  is  brought  in  cars  and  dumped  into  pug  mills, 

!h  discharge  directly  into  storagt!  tanks.    At  this  point  careful 

B  of  the  marl  are  made.     Nest  the  marl  is  elevated  by 

to  the  mixing  floor,  where  it  is  measured  and  the  requisite 

it  of  clay  added  and  both  together  thoroughly  pugged.  These 

-mills   discharge   into    a   basin,    from   which   the   mixture   is 

iped  into  tube-mills,  which  perfonn  the  final  slurry  grinding 

discharge  the  slurry  into  a  last  basin.     From  this  basin  the 

pumped  into  large  dosage  tanks,  where  corrections  are 

Bade,  if  analysis  shows  the  slurry  of  incorrect  composition,  and 

from  which  the  corrected  slurry  is  conveyed  into  the  rotary  kilns. 

Prrim  the  time  the  marl  is  dumped  from  the  care,  it  is  kept  in  con- 

rtint  agitation,   and  is  continually   miNcd   until   as  slurry   it  is 

frampcd  into  the  rotaries. 

The  rotary  kilns  arc  sis  feet  in  diameter  and  sixty  feet  long, 
»ith  linings  graduated  in  thickness  and  of  material  to  suit  the 
timperafure  of  the  various  parts  of  the  kiln.    Each  weighs  abo\it 

ffisbie  Friction  Clutch  Pulleys, 

Friction  Cut-Off  Couplings 
and  Friction  Winding  Drums 


(The  eastern   MACHINERY  CO. 

NEW  HAVEN,  CONN. 


fifty  tons,  and  will  bum  from  120  barrels  to  140  barrels  per 
The  fuel  is  pulverized  coal,  delivered  by  special  machinery 
an  air  blast.  The  slurry,  about  50  per  cent,  water,  is  pumpa 
at  the  higher  end  of  the  kilns,  falls  on  wing  plates  and  is  tui 
over  and  dried,  slowly  descending;  until  it  is  discharged  from 
lower  end  as  thoroughly  burned  clinker. 

As  the  clinker  falls  from  the  kilns  it  is  taken  by  a  conveyor 
elevator  to  a  cooler  of  special  design,  which  delivers  the  cli] 
of  proper  temperature  for  the  final  grinding  and  finishing,  wl 
is  done  in  Griffin  mills.  The  finished  product  is  elevated  and 
veyed  to  the  storelioiise  to  await  sliipment,  after  the  final  i 
for  fineness,  tensile  strength  and  soundness  prove  that  it  is  r 

There  is  a  full  equipment  of  boilers,  electric  lighting  machi 
a  number  of  pumps  of  water,  slurry  and  oil,  air  compressors, 
A  S50  horse-power  engine  runs  the  finishing  mills,  the  Bra 
Pulverizer  Company's  GriiSn  mills.  The  American  Blower  C 
pany's  exhaust  fans  are  in  use.  Several  rope  transmissions  witb 
purtenances  have  been  installed  by  the  Dodge  Manufacturing  <j 
pany. 

TJiere  are  chemical  and  physiea!  laboratories  with  eomj 
equipment,  also  a  machine  shop.  The  capacity  of  the  wori 
now  1.200  barrels  a  day.  The  cement  is  uted  very  largely 
middle  west. 

THE  BirCKETE  POH.TLANB  CEMENT  COMPAKT,  B 
fontaine,  Ohio,  construeied  works  at  Harper.  Ohio,  in  1889. 
plans  of  German  cspurt  engineors  and  rhemist.*  far  cement  plj 
The  materials  used  arc  marl  and  clay.  The  main  bed  of 
iibout  40  feet  deep  and  covers  over  400  acres.  The  clay  ia  nor) 
the  marl  bed  and  dips  under  it.  Average  analyses  of  the  i^i  ' 
(eriala  and  the  finished  product  show  as  follows: 

Mnrl.  riay. 

Carbonate  of  Lime 33.0  20.0 

Carbonate  of  Magnesia l.-'i 

MagneaiH 

Silica )  I        52.0 

.ilumina t  3.0  1         17.0 

Oxide  of  Iron \  r           5.0 

Sulphuric  Acid '.  1,0 

Loss  oil  Ignition     ..    ,. (  „  r  t           ■!■" 

Alkalies ^  — '  i           2.0 

The  original  process  was  a  semi-wet  process  forming  iiiea 


t  lure  into  liricks,  drying  Ihem  iii  the  air  and  in  tunnel  dryers,  and 
[  burniug  iji  shaft  kilns.  A  rotary  kiln  has  been  Installed  and 
I  bolli  processes  are  at  present  in  use.  For  lioth  processes  marl 
I  wrs  BR'  brought  into  the  mill  on  an  inclined  plaoe  and  dumped 
I  Into  cars  on  a  track  below,  where  the  marl  is  weighed  and  the  proper 
I  sniount  of  clay  added  from  bins  adjacent.  For  the  rotary  process 
Btltc  material  is  dumped  into  dry  pans,  whence  it  goes  through. 
I  pHL'-niill  mixers  to  the  kilns  with  about  4U  per  ceut.  of  water. 
'h\  bar   been   used  for  fuel,  but  powdered  coal    will    be    used 

L  The  ciouliid  clinker  from  the  kiln  is  run  up  an  inclined  plane  in 
■Mn  to  a  enifiher,  thence  through  two  roller  crackers,  passing  a 
Bparator  on  the  way  to  the  bin  and  being  handled  by  elevators  and 
^^m^rs  from  mill  to  mill.  From  the  bin  it  is  dropped  into 
^H&^  bnhr  stone  mills  and  thence  it  passes  through  tube-mills. 
^Hpl^wting  comparison  can  be  made  between  the  product  by 
^PF^Ifferent  methods  of  burning.  The  double  Dietzsch  kiln  first 
Hstalled  will  turn  out  75  to  80  barrels  of  cement  a  day  with  a 
^nel  consumption  of  20  per  cent,  of  the  weight  of  the  cement  pro- 
Hlced;  the  continuous  shaft  kilns  turn  out  50  barrels  each  and 
BnBmne  30  per  cent,  and  the  rotary  kilns  will  turn  out  120  to 
HR)  barrels  a  day  with  a  coal  cousmnptioh  of  30  per  ceut.  of  the 
Bright  of  cement  produced.  There  are  three  return  tubular  boil- 
Bs  of  150  horse-power  each,  a  chemical  filter  for  softening  water, 
Hid  a  250  horse-power  engine.  A  blower  using  exhaust  steam  for 
B^Bg  air  supplies  the  tunnel  dryers.  There  is  a  very  thorough 
^Brita^  and  testing  laboratory  in  which  continuious  analyses  of 
HpSditif^  at  the  wet  mill  are  made,  to  control  the  proportious  of 
PR  raw  materials. 
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of  B  CompleU  Line  d(  Cemint  Ha- 
chlnery.     Every   machine  a  suo 

ihe  work  man  .ship  fiiullleBS.' VS^  biill/Botary  Kilns,  Aeltalor 

;rs,  Brick  Hachines,  AulDmntlctiit-oHTablcs!  Slurry  Hlxing 
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The  plans  are  completed  for  considerably  tiilarging  this  plsn 
Uiis  year, 

THE  BUOKllORN  r()IlTLANI>  OBMKNT  COMPANY 
a  West  Virginia  corporation  with  offices  in  Lhe  Eeal  Estate  Tl 
Building,  Philadelphia,  Pa.,  and  works  at  Mauhoim, 
county.  West  Virginia.  The  product  is  Buckhom  Portland 
ment,  the  eapaeity  of  the  works  heing  1,00U  barrels  a  day. 
rotary  kiln  method  of  burning  ia  used.  Sturtevant  Mill  Compai 
crushing  and  grinding  uiiichinery  and  Suiidth  ball  and  tube-o 
are  used  on  raw  materials  and  on  Portland  cement  elin] 
Smidth's  Davidson  tuht'-milU  are  used  for  [iulverizing  the  ( 
used  as  fuiil  in  ilie  kilns.     See  Note  D,  page  152. 

BUrFALO  CEMENT  COMPANY,  Limited,  is  a  New  1 
State  oorporatiou.  Its  offices  are  located  at  No.  110  Fran 
street,  and  the  quarries  and  works  are  at  the  intersection  of  1 
and  Amherst  streets,  Buffalo,  N.  Y.  The  nominal  capitalizal 
is  one  hundred  thonsand  dollars  ($100,000.00). 

Buffalo  natural  hydraulic  cement  has  been  manufactured  e: 
1874.     The  capacity  of  the  works  is  240,000  barrels  annually. 

BufEalo  Portland  cement  has  been   manufactured  since  If 
and  the  capacity  of  the  works  is  40,000  barrels  annually, 
material  employed  is  a  liatural  rock  deposit,  the  average  of  wl 
when  burnt  produces  a  cement  which  analyzes  us  follows:     Sil 
acid,  83.86  per  cent. ;  alumina,  8.36 ;  lime,  53.60 ;  magnesia,  i 

The  noticeable  features  at  their  plant  are  the  large  contint 
kilns,  disintegrating  and  grinding  mills,  and  mLsiug  and  sepa 
ing  appliances,  patents  for  which  they  control.  Bradley  Pulvi 
iiig  Company's  Griffin  mills  are  in  use  for  grinding.  This  coiii( 
also  produces  a  ground  limestone,  which  analyzes  as  followsi 
bonate  of  lime,  90.50  per  cent. ;  feilica,  6.83 ;  iron.  ..'i6 ;  carboQutB 
magnesia,  .30. 

BUEN8  CEMENT  COMPANY,  Bums,  Kansas.  See  Ifei 
page  152.  ,. 

CALIFOENIA  PORTLAND  CEMENT  COMPANT,.  Q^ 
Cal. — The  plant  was  erected  in  ]893.  The  works  are  aboutti 
quarters  of  a  mile  from  the  railroad  station  and  the  Soal 
Pacific  and  the  Atrhison.  Topcka  &  Santa  Pe  railroads  faavet 
to  f!i(!  doors  of  the  warehouse.   The  location,  on  the  elope  of  S! 


Tbe  Standard  FUHter  Co.,  RnfTiilo,  N.  V.,  iiiuhes  Calcined  Plaster  or  SI 
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I  gravitation    for  convey- 


ut>led  the  constructors  to  utiliz 
^  materials. 

a  mtensive  ledgn  uf  ualdte  atatirfs  on  edge  in  the  heart  of  the 

I  and  this  burnishes  the  lime  constituent  of  the  cement.     The 

I  quarries  are  tialf-way   up   the  hill.     At  the  quarry   the  rock  is 

.  loaded  into  caru,  hauled  by  burms  through  it  tunnel  four  hundriid 

t  long,  then  dumped  into  a  ehnte  three  hundred  and  seventy 

t  long  dowD  the  side  of  the  hill,  that  delivers  it  at  the  crusher 

(t  the  upmost  terrace  of  tlie  mill.     Tlie  limestone  is  put  through 

Ujaw  crusher  iirMt,  then  passed  over  a  jig-conveyor  with  a  gridiron 

screen  that   removes  the   finely  crushed  rock,  while  the  coarser 

rotk  gravitates  to  a  small  crusher.     After  reduction  to  nut  size 

?  rock  is  delivered  to  a  storage  bin  located  below  the  crusher 

X,  but  above  the  mixing  and  grinding  room. 

clay  pits  are  at  Ferris,  on  the  Santa  Fe  railroad,  about 
?  mileB  from  the  works.     The  clav  is  air-dried  at  the  pits  by 
dowing  up  large  patches  and  exposing  it  for  weeks  to  the  dessi-   ■ 
tting  Caliiornia  atmosphere.    It  is  delivered  at  the  works  in  ears 
i  unloaded  into  large  storage  bins  of  5,000  yards  capacity-     A 
[  small  car  and  incline  serves  to  elevate  the  clay  as  required  to  a 
'  smalt  bin  alongside  the  bin  for  crushed  rock.     On  account  of  the 
drj-ness  of  the  climate  and  materials,  drying  kilns  are  not  used 
pjther  for  rock  or  clay- 
In  the  mixing  room  is  a  battery  of  four  GrifBn  mills  for  grind- 
ing the  raw  materials.    A  steelyard  of  fifteen  hundred  pounds  ca- 
pacity, with  a  dumping  hopper,  is  swung  under  the  rock  bin,  a 
charge  drawn,  then  under  the  clay  bin,  a  charge  of  clay  drawn. 


The  "Howes"  Automatic 
Friction  Drive  Packer 

Swiftesl.  struiiiresl  and  most  durable.  Dust- 
jjrcjuf  K<-«,iB  and  bearing^.  CeiueDt  misiog 
and  blouding  apparatua.  "  Eureka"  Magutitic 
Separators  for  extracting  metallic  particles 
from  ftoy  material  auch  as  fertilizers,  lime,  etc. 
Packftrs   for  packing  all  kinds  of  materials. 

THE  S.  HOWES  CO. 

EHTAni.ihHEulwn 
Eureka  Works       SILVER  CREEK,  N.  V. 
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then  over  a  hopper  below  the  floor,  that  discbargee  into  an  ele- 
vator boot.  The  first  mixing  is  done  in  discharging  the  rock  and 
clay  into  this  elevator  boot.  The  elevator  sjiouts  the  material  iDto 
feeding  hoppers  above  the  Griffin  mill.  The  mills  reduce  the  r 
mix  to  the  required  degree  of  finenesB  and  deliver  it  to  the  screw- 
mixing  conveyors  that  discharge  into  large  storage  bins  nndet- 
neath  the  floor  of  the  mixing  room.  Beneath  the  raw  miY  storage, 
bin  is  a  screw  conveyor  feeding  the  raw  mis  to  the  kiln  at  anj 
rate  desired  by  tlie  burner  in  charge,  the  regulation  being  efleeled 
by  shifting  a  belt  on  a  coued  pulley. 

The  next  lower  terrace  has  a  kiln  shed  with  two  rotary  kilna, 
each  seventy-five  feet  long  and  of  special  design.  Petroleum  ]b 
used  for  fuel.  It  is  fed  into  a  gas  producer  opposite  the  end  of 
the  rotary.  The  blast  is  from  individual  fan  blowers  that  require 
but  little  power  to  run  and  admit  of  using  a  hot  blast.  These  and 
other  features  of  the  process  are  covered  by  the  Duryee  patents. 

On  a  level  with  the  kiln  building  is  the  clinker  cooling  shed. 
Descending  ten  feet  more,  the  level  of  the  engine,  boiler  and  dy- 
namo house  is  reached.  Both  steam  and  electric  power  are  used. 
A  portion  of  the  electric  power  is  taken  from  the  Kedlands  Elec- 
tric Light  and  Power  CJompany,  and  part  is  generated  at  the 
works. 

The  kilns  and  blowers  are  run  by  individual  steam  engines,  the 
crushers  and  mills  in  the  raw  material  department  are  run  by  i 
motor  set  in  an  adjoining  room.  The  shaft  of  the  clinker-grind' 
ing  room  is  run  either  by  the  engine  or  dynamo,  the  shaft  being 
so  coupled  that  a  change  from  one  power  to  the  other  can  be  made 
instantaneously.  The  dynamo  is  also  run  as  a  motor  when  talcinjj 
power  from  the  Eedlands  Power  Company.  The  buildings  are  tit 
by  electricity. 

Ball  and  tube-mills  are  used  in  reducing  the  clinker, 
original  and  only  invoice  of  Greenland  pebbles  received  cost  | 
per  ton  delivered  at  the  works.  Afterward  California  peM 
were  found  at  a  short  distance  from  the  works.  They  are  q 
not  BO  perfect  in  shape  or  size  as  the  Greenland  pebbles,  bufcl 
have  proven  equally  satisfactory  for  grinding  purposes  and  f 
cost  $6  per  ton  for  the  hand-selected  quality.  The  stockhouWB 
are  on  a  level  with  the  mill  room  and  have  a  storage  capacJfc 
40,000  barrels  in  bulk  in  eight  bins. 


Parkhiirst Coniblned Curb anii  Gutter,  kpplj to  D.  C.  Bnntin^ 
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A  screw  conveyor  takes  the  eemeat  from  the  stockliouse  to  the 
■■tfliippuig  warehouse,  where  it  is  sacked. 

The  capacity  of  the  plant  is  three  hundred  aud  seventy-five 
l.krrels  a  day. 

CALUMET  POHTLAKD  CEMENT  COMPANY,  3901  Lowe 

Liienue,  Chicago,  UL — This  company  is  reported  to  be  making  a 

snd  of  silica  Portland  cejiient,  using  F.  L.  Smidtli  &  Oo.'s  Da- 

Kiidsen  tube-mills  for  grinding  the  product  aud  the  Webster  Man- 

pfacturing  Company's  elevating,  conveying  and  power  trausmia* 

1  machinery.     See  Note  B,  page  152. 

CAMPANIA  MEXICANA  BE  CEMENTO  POBTLAND, 
Mexico. — On  account  of  lack  of  time  no  information  could 
.id  before  going  to  pi-ess.  Smidth  ball  and  tube-mills  are 
r  grinding  Portland  cement  clinker. 
TUE  CANADIAN  PORTLAND  CEMENT  COMPANY,  Ltd., 
leronto,  Ont.,  takes  over  the  interests  of  the  Eathbun  Cement 
fcimpany  of  Napanee  Mills  and  Marlbank,  Ont.,  the  Beaver  Port- 
i  Cement  Company  of  Marlbauk,  Ont.,  and  the  St.  Lawrence 
biest  Company  of  Montreal,  P.  (J.,  Canada.  Information  is  not 
ahed  regarding  materials,  processes  or  product,  except  that 
idth  ball  and  tube-mills  are  used  in  grinding  Portland  cement 
nker  and  raw  materials.  See  N.otc  D,  page  153.  Silica  Port- 
id  cement  is  reported  as  manufactured  at  the  Strathcona  Works, 
t  of  the  St.  Lawrence  Portland  Cement  Company  of 
fetreal,  Davidsen  tube-mills  being  used  in  grinding. 
fANON  CITY  CEMENT  COMPANY,  Canon  City,  Colo.  See 
te  A,  page  152. 

lASSADAGA    CEMENT     COMPANY,    Cassadaga,    N.    Y. 
informnlinn  has  been  received  concerning  this  company,  ex- 


;i;»H  Robins  Conveying  Bell  Co. 
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fH>pL  that  F.  L.  Smidth  &  Co.'s  Davidaen  tube-mills  are  used  I 
Ki'inditiy  both  raw  materials  and  Portland  cement  clinbtT. 
Note  B,  page  152. 

THE  CASTALIA  PORTLAND  CEMENT  COMPANY  U  , 
PonrisylvaDia  corporation  with  ofSees  at  701-702  Publication  Bi 
ing,  Pittsburg,  Pa.,  and  works  at  Castalia,  Ohio.  Their  T 
brand  of  Portland  cement  was  first  introduced  to  the  tradf 
September,  1898,  and  the  sales  have  been  so  satisfactory  that 
works  have  hwsn  increased  to  a  capacity  of  1,500  barrels  t 
The  capitalization  of  the  company  is  $300,000.  It  owns  from 
to  600  acres  of  marl  and  clay  in  Erie  county,  Ohio.  The  f 
waa  designed  by  Lathbury  &  Spac.kman,  The  wet  process 
rotary  kilns  are  used  in  the  manufacture.  Eleven  kilna  have 
installed,  using  powdered  coal  for  fuel  and  the  American  BI 
Company's  drait  system..  The  Bradley  Pulverizer  Company's  ( 
fin  mills  are  used  in  grinding  and  the  S.  Howes  Company's  J 
era  pat  the  cement  into  packages.  C.  0.  Bartlett  &  Co.'s  four  i 
partment  dryer  is  in  use  for  drying  coal. 

THE  CATSKILL  CEJIENT  COMPANY,  Smith's  Lam 
New  York,  is  constructing  works  for  the  manufacture  of  Cat 
brand  of  Portland  cement,  with  a  capacity  of  300  ba 

Chemical  analyses  of  the  finished  cement  show  an  average 
position  as  follows,   according  to  the  reports  of   the   comp 
Silica,  23.44  per  cent.;  alumina,  6.35;  iron  peroside,  3.9 
C3.31;  magnesia,  1.15;  sulphuric  acid  anhydrous,  1.25. 

Information    regarding    materials    used    and    process    has 
withheld. 

CAYUGA  LAKE  CEMENT  COMPANY,  Ithaca,  N.  Y. 
Note  C,  page  153. 

CHAUTAUQUA  CEMENT  COMPANY,  Bumhams,  N. 
See  Note  A,  page  152. 

CHELSEA  PORTLAND  CEMENT  COMPANY,  Ltd., 
troit,  Mich.,  is  reported  as  incorporated  to  construct  cement  w< 
See  Note  A,  page  152, 

THE     CHICAGO     FORILAin)     CEICENT     COKPASY, 
513   Stock  E.\-ehangu   Building,   Chicago,    111.,    has    couatru 
works  at   Oglesby,   111.,   for  the    manufacture    of    AA    Ghi( 
brand  of  Portland  cement,  with  a  capacity  of  1,000  barrels  a 


For  "Modern"  Cement  Machlnerj',  see  adv.  on  page  IWi. 


"MOST  SATISFACTORY 
ANO  ECONOMICAL" 

lOU  PORTLAND  CEMENT  COMPANY 


Dctkolt.  Mich.,  Oetol)er  111,  1300. 
BRADLEi'  PULVERIZER  COMPANV,  BobIoq,  Mbsb.: 

Grntte men- -  Your  ioquiry  as  tf)  the  satisfaction  the  Griffin 
Uilla  are  giving  ua  duly  received.  We  have  forty-two  -50-iach  Grif- 
fin Mills  ID  our  plant.  The  writer  haa  had  a  latve  exjierieDL-e  with 
must  kiads  of  grinding  maehineiy,  aod  is  prepared  to  nay  that  for 
grinding  Portland  cement  clinker  the  GriBln  Mill  is  the  niuet  sat- 
I  isfactory  and  MMnomical  grinding  machine  on  the  market.  Each 
of  the  above  mills  has  at  times  run  over  ten  barrels  per  hour,  and 
an  long  rune  has  averuged  nine  and  a  halt  barrels  nacb  per  hour. 
Vours  truly, 

lOLA  PORTLAND  CEMENT  COMPANY, 
(Signed),  Per  John  T.  Hulmes,  Maniij/iiif/  Director. 


We  invite  everyone  interested  In  reducing  refractory 
substances  to  an  even  degree  of  fineness  to  write  for 
descriptive  catalogue  of  this  remarkable  mill.  It 
will  surely  interest  you  and  may  save  you  money. 


BRADLEY  PULVERIZER  COMPANY 

92  STATE  STREET,  BOSTOK 
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Lime  rock  and  shale  clays  are  tiie  materials  used.  Fourteen  ft 
of  the  latter,  in  two  layers  separated  by  a  thin  coal  seam,  und( 
lie  twenty-two  feet  of  tlie  former,  on  the  company's  property, 
which  there  is  about  2,000  aeres.  Anaiyses  of  the  raw  materia 
show  as  foUowa: 


53.12 


Lime 49.46  4.02 

MBgGOBia 0.81  2.94 

Sulphuric  Anhydride 0.10 

Ignition  Loss 39.06  13.70 

The  dry  process  is  used.  From  the  quarry  cmsher-houee  t 
rock  and  clay  are  taken  by  an  aerial  tramway  into  the  mill  baB 
ing  and  directly  to  two  revolving  dryers.  The  dried  matfirial 
stored  in  great  storage  bins,  from  which,  as  required,  it  is  aul 
matically  drawn  and  delivered  by  elevator,  conveyors  and  aoi 
matic  feeders  to  Smidth  ball-mills.  By  elevator  and  convejO 
the  partially  pulverized  material  then  goes  to  a  storage  and  equi 
izing  bin  from  which  it  is  drawn  by  automatic  machinery  a 
conveyed  to  the  Davidsen  raw  tube-mills,  which  reduce  it  to  V6 
fine  powder  that  ilows  continuously  by  elevator  and  conveyors  in 
the  large  feed  bins  above  the  kilns.  Rotary  kilns  receive  this  d 
powder  from  mechanical  feeders  and  produce  the  cement  elii 
by  means  of  heat  maintained  day  and  night  at  a  temperature 
about  3,000  degrees  Fahrenheit,  using  pulverized  coal  blown  in 
air  pressure  fans.  Automatic  machinery  cools  the  clinker,  wh. 
is  mechanically  stored  by  conveying  machinery.  From  the  cli 
storage  bins  conveyors  take  the  cold  clinker  to  Smidth  ball-mi 
fed  automatically,  and  the  partially  pulverized  clinker  is  then  i 
vated  to  a  storage  bin  over  the  Davidsen  cement  tube-mills,  wh 
finally  pulverize  it  to  the  required  fineness  for  Portland  cemfl 
The  finished  cement  is  automatically  conveyed  by  machineiy 
and  distributed  in  the  stockhouse,  where  the  bins  have  a 
pacity  of  40,000  barrels.  Sacking  and  barreling  machinery 
the  stockhouse  insure  uniform  weight  and  perfect  package. 

The  Bradley  Pulverizer  Company's  Griffin  mills,  also  ball  I 
tube-mills  are  used  in  grinding  raw  materials  and  Portland 
ment  clinker.  The  Robins  Conveying  Belt  Company's  belt  a 
veyors  and  the  Webster  Manufacturing  Company's  elevating,  o 


High  Urade  Power  Couneotloua  by  Kordyke  &  MarmoD  Co.,  IudiHna|M 
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veying  and  [jower  transmisaion  machinery  are  in  use.  The  plant 
is  operated  very  largely  by  electricity,  the  Northern  Electrical 
Manufacturing  Companye  motors  being  used.  The  laboratory  ie 
fully  equipped  for  making  analyses  and  physical  tests. 

THE  C'HICKAMAUGA  CEMENT  COMPANY,  Kossville, 
Ga.,  four  miles  from  Chattanooga,  Tejin.,  has  begun  the  coiistruc- 
lion  of  works  for  the  manufacture  of  ihe  Chickamauga  brand 
Portland  cement  and  Dixie  brand  of  natural  hydraulic  cement. 

THE  CLARK  COUNTY  CEMENT  COMPANT,  Sellersburg, 

lud.,  is  an.  Indiana  corporation  with  a  plant  capable  of  making 

900  barrels  a  day  of  Mason's  Choice  Hammer  and  Trowel  brand 

fif  LouisviUe  natural  hydraulic  cement  from  the  natural  rock  cal- 

cbed  with  coal  in  upright  kilns  and  ground  in  stone  mills. 

THE   CLINTON    CEMENT   COMPANY,   P.    0.    Box.,    177, 

;6burg,  Pa.,  is  a  Pennsylvania  corporation  manufacturing  the 

ton  brand  of  Portland  cejnent.     The  capacity  of  the  works 

150  barrels  a  day.     The  cement  is  made  by  mixing  limestone 

tnd  properly  treated  blast  furnace  slag  in  due  proportions,  cal- 

ig   the  mixture   in  rotary  kilns  and  grinding  the  resulting 

inker.     This  is  the  first  factory  using  this  method  of  manufac- 

Portland  cement  to  be  erected  in  this  country.    It  was  de- 

led  by  Lnthbury  &  Spackman.    F.  L.  Smidth  &  Co.'a  Davidsen 

■mills  are  used  to  grind  the  Portland  cement  clinker. 

THE   COLORADO  PORTLAND  CEMENT  COMPANY  has 

constructed  works  at  Portland,   Colo.,  for  the    manufacture    of 

Portland  cement  from  a  mixture  of  cement  rock  and  limestone 

fimilar  to  that  used  in  the  Lehigh  district  of  Pennsylyania.  Analy- 

iris  of  Ihe  finished  cement  shows,  silica,  31.88  per  cent.;  alumina, 

7.14;  scsquioxide  of  iron,  3.85:  calcium  oxide.  64.94;  magnesia, 

trace:  alkalies.   1.18;   sulphuric  acid,     0.7.'i :    carbonic    acid    and 


"ABC"  Fans  and  Blowers 

For  piilvprizftf  fuel  oiilflls. 
For  "HHglP  hBsf  drjers. 
Fur  removiufdust,  and  nu- 

AMERICAN  BLOWER  COMPANY 


OETHOIT,   MICH. 
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water,  1.08.  A  GriflBn  mill  is  used  for  grinding.  Information 
regarding  process  of  manufacture,  capacity  of  plant  and  capital- 
ization has  been  withheld. 

THE  COLUMBIA  PORTLAND  CEMENT  COMPANY,  Cleve- 
land, Ohio.,  is  reported  to  have  been  incorporated  in  Delaware  by 
Cleveland  and  Pittsburg  capitalists.     See  Note  A,  page  152. 

THE  CONSOLIDATED  CEMENT  COMPANY,  509  Gold- 
smith Building,  Milwaukee,  Wis.,  i«  constructing  a  plant  concern- 
ing which  no  information  has  been  received  except  that  the  Web- 
ster Manufacturing  Company^s  elevating,  carrying  and  power 
transmission  machinery  is  being  installed.    See  Note  B,  page  152. 

THE  COPLAY  CEMENT  COMPANY,  Allentown,  Pa.,  is  a 
Pennsylvania  corporation  with  works  at  Coplay,  Pa.     The  first 
works  of  the  company  were  established  in  1866  for  the  manu- 
facture of  natural  hydraulic  cement  by  thfe  usual  vertical  kiln 
method  of  calcination  and  mill-stone  method  of  grinding,  and  j 
now  have  a  capacity  of  about  600  ban-els  a  day.   Mr.  D.  0.  Saylor, 
the  president  of  the  company,  after  some  study,  decided  that  a 
product  comparing  favorably  with  foreign  Portland  cements  could 
be  made  from  the  natural  rock  available.     During  the  five  years, 
1890-1895,  experiments  were  made  upon  methods  of  combining 
rocks  of  different  chemical  composition  to  secure  the  proper  pi^!j 
portion  for  a  high  quality  of  Portland  cement,  and  in  the  latter  - 
year   the  first   Portland   cement   manufactured    in    the    United 
States  was  turned  out.     The  cost  of  manufacture  was  so  great 
that  competition  with  the  foreign  cements  and  with  the  prejudice 
in  their  favor  was  very  difficult,  but  the  uniformly  high  quality 
of  cement  put  on  the  market  and  the  introduction  of  improve- 
ments  reducing  the   price   have   practically   removed   both  these 
difficulties.    The  first  continuous  kiln  was  built  in  1893,  a  Danish 
development  of  the  Dietzsch  kiln,  and  eleven  arc  now  in  use.   The 
raw  material  is  run  througli  crushers  and  crackers  into  bins,  'from 
which   they   are    mixed   in    proportions    determined   by   analyses 
made  frequently.     Sturtevant  crushing  and  grinding  machinery 
is  .used.     The  mixture,  weighed  out  in  automatic  scales,  is  put 
through  mill-stones  and  is  kneaded  in  pug-mill  and  brick  ma- 
chines.    A  small  amount  of  natural  cement  is  used  to  give  con- 
sistency to  the  bricks.     Chambers  Brotliers'  brick  and  clay  work- 
ing machinery  is  in  use.    After  drying  in  tunnel  dryers  the  bricks 

For  information  about  Grifflu  Mills  address  Bradley  Pulverizer  Co.,  BostoB 
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le  elevated  to  the  top  of  kilns.    The  fiit'l  is  fed  in  through  stoke- 
loles  on  the  floor  below  the  top.     The  clinker  cools  as  it  passes 
Sown  from  the  combustion  chamber  and  is  ready  to  handle  when 
removed  below.    The  clinker  is  ground  in  Smidth  ball  and  tube- 
mills  and  the  finished  jiroduct  is  stored  in  bine.     The  capacity  of 
ithn  millK  is  500  barrels  a  day.     Recently  a  third  plant,  with  a 
CftpBcity  of  1,600  barrels  a  day,  has  been  constructed  upon  the 
•Utost  designs.     A  comparison  of  the  three  plants  gives  au  excel- 
Iknt  view  of  the  progress  of  tlie  cement  industry  in  this  country, 
le  quaiTy  is  about  one-fourth  mile  from  the  plant,  and  the  rock 
handled  in  cars  by  locomotive  to  an  elevator,  raised  to  the 
storage  floor  and  diunped  in  separate  piles.     Crushers  on  the  floor 
ielow  and  rotary  dryers  prepare  the  rock  for  Smidth  ball-mills. 
There  are  ample  storage  bins  at  each  stopping  point,  and  the  ma- 
chinery is  so  arranged  that  it  can  be  run  ou  either  cement  rock 
limestone  as  desired.     Automatic  weighing  machines  weigh  out 
the  mixture  from  the  Smidth  ball-mills  in  proportions  determined 
by  analyses  and  drop  it  into  Davidsen  tube-mills,  from  which  it  is 
(IfiFated  and  conveyed  to  bins  over  the  rotary  kilns,  of  which  there 
ire  eight.     Pulverized  coal  is  used  for  fuel,  Smidth  &  Co.'s  tube- 
mills  being  used  as  pulverizers.    The  clinker  falls  from  spout*  af 
Ihe  lower  ends  of  the  kilns  into  ears  placed  to  receive  it,  each  car 
ig  provided  with  a  perforated  pipe,  which  can  be  attached  by 
to  water  tap,  the  clinker  being  cooled  by  the  spray  of  water 
supplied.     From  the   clinker  storage   floor  the  material  is 
id  into  Smidth  ball-mOIs,  thence   to  Davidsen   tube-mills, 
thence  to  ihe  stock-house. 

rar  300  horse-power  boilers  furnish  steam  for  two  600  horse- 
engines,  driving  the  raw  material  and  the  finishing  mills. 


Grinds 


IffTEVANT  MILL  CO.,  103  CiaytonSt.,  BOSTON,  MASS. 
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The  kilns  are  run  by  two  ongiiioM,  and  variable  epeed  uountersha 
are  used.  This  deBcription  is  condensed  from  articles  by  F.  '. 
Lewis  and  Henry  C.  Meyer,  Jr.    Stie  Note  B,  page  ISS, 

CRESCENT  CEMENT  WOHKS,  Lung  Point,  Hochela] 
county,  Caniida.  These  works,  owned  by  Thus.  M.  Morgan,  man 
facture  tlic  f'rescent  and  Diamond  brands  of  cement.  Further  ir 
formation  regarding  the  works  is  not  furnished, 

CRESCENT  WHITE  LIME  COMPANY,  Fayettevillc,  Aric 
See  Note  A,  page  163. 

CROWN  CEMENT  COMPANY,  Allegheny  City,  Pa.  Ill 
works  of  this  company  at  Bellaire,  Ohio,  are  not  in  operation  i 
this  time. 

CROWN  PORTLAND  CEMENT  COMPANY.  Lansdown 
Md.     See  Note  A,  page  153. 

CUMBERLAND  AND  POTOMAC  CEMENT  COMPAQ 
Cumberland,  Md.,  ia  reported  to  have  let  the  contract  for  its  p 
posed  new  works  at  Pinto,  to  replace  a  plant  recently  burn 
for  !H0,00n,     Sec  Note  A,  page  152. 

CUMBEHLAND  HYDRAULIC  CEMENT  AND  MANUFj 
TURING  COMPANY,  P.  O.  Box  364,  Cumberland,  Md.— 
works  were  burned  in  July,  1900.  New  works  are  now  ] 
ready  to  supply  the  market  wilh  Cumberland  natural  hydrftidi 
nient.  Smidth  baJl-millB  will  be  used  in  grinding  natniral  oc 
clinter. 

CUMBERLAND  VALLEY  CEMENT  COMPANY,  Wm 
ton,  D.  C.    See  Note  B,  page  152. 

THE  CUMMTNGS  CEMENT  COMPANY  is  a  Conneea^ 
corporation  with  main  office  and  works  at  Akron,  N.  Y.  The  caM 
italization  of  the  company  is  $300,000,  The  works  were  eetaV 
lished  for  the  manufacture  of  natural  cement  In  1854  by  H.  Cura- 
mingfi  &  Sons.  The  present  company  was  incorporated  in  1895, 
and  two  brands  of  Portland  cement  iirp  now  manufactured,  tii 
addition  to  the  Obi^lisk  brand  of  natural  cement.  The  capacity  al 
the  works  for  natural  cement  is  3,000  barrels  a  day:  for  Storm 
King  brand  of  Portland  cement  it  is  500  barrels  a  day.  and  foi 
Roman  Rock  Portland  cement,  .500  barrels  a  day.  The  Portland 
cements  are  made  from  natural  rock  selected  and  mixed  in  propel 
proportions. 
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;:e  defiance  hydraulic  cement  company, 

by  Wilheliu  &  Goniiaii,  lias  its  office  at  Defiance,  Ohio,  and 
■ka  at  a  short  distance  from  the  city.   Hydraulic  cement  ha.fl 

manufactured  at  these  works  at  intervals  einee  1846.  Con- 
vertical  kilns  are  used,  the   clinker  being  crushed  and 

td  on  mi  11 -stones.  The  cement  has  been  used  extensively  in 
and  in  parts  of  Michigan  and  Indiana.  The  present  capac- 
the  works  is  100  barrels  a  day.     Chemical  analysie  of  the 

it  rock  made  by  B.  C.  Kedzie,  of  the  State  Agricultural  Col- 

at  Laoaing,  Michigan,  shows:     Organic  matter,  bituminous 

ppears  on  burning),  14  per  cent.;  silica,  43;  carbonate  of 
17.7;  carbonate  of  magnesia,  13.2;  alumina,  7.0;  oxide  of 
7.1. 

IE  DETROIT  PORTLAND  CEMENT  COMPANY,  Union 
Building,  Detroit,  Mich.,  is  constructing  works  for  the-mau- 
ire  of  Porlland  cement,  at  Fenton,  Mich,  which  will  not  be 
to  turn  out  cement  regularly  before  July,  1901.    The  works 

eaigned  by  Lathbury  &  Spackman,  and  the  wet  process  will 


THE  BEST  MOTOR 

Cement-^ 
^Making 


^H^^P^^Bi^M|^^^^|  Dust  and  dirt-proof.     A  regular 

^^^^^^^^S^^^^^H  bull  <iog  fortackling  the  hardest 

^^^^5^^^^^^^  kind  of  work,  but  it  never  growls 

or  snarls— just  plugs  right  along 
with  Its  job.  Can  be  belted, 
geared  or  direct  connected  to  any 
ichine  you  want  to  run.  We  build  the  most  compact,  powerful  and 
nical  motor  on  the  market.  In  sizes  from  i  to  500  H.  P.  Also  Genera- 
jr  Lighting  and  Power  from  1  K.  W.  to  1000  K.  W. 
NPiEn  EguiPMENTs  Fon  poweh  md  ughiind.    m  dud  utilocue  hk  estimites  eefdre  Burtiifl. 

THERN  ELECTRICAL  MANUFACTURING  COMPANY 

HADISON,  WIS..  U.S.  A. 


W  STEEL  OUD  MOID  Ft 


IRY  OF  AMEKIUAN  CEMENT  IKDUSTBl 

be  usHc).  Smidlh  ball  and  tube-mills  will  be  used  in  grindii 
Blurry  and  Portland  cement  clinier,  and  alBo  in  pulverizing  ci 
for  the  rotary  kilns.  Further  details  are  witliheld  pending  ro 
pletion  of  the  works. 

THE  DEXTER  P0RTLA5ID  OEMEKT  COMl'A.VY,  Nai 
roth.  Pa.,  is  a  Pennsylvania  corporation,  which  has  located  a  n 
plant  with  a  capacity  of  800  to  900  barrels  per  day  at  Nazaref 
Pa.,  to  manufacture  the  Dexter  brand  of  Portland  cement.  '1 
first  cement  was  turned  out  in  Januaiy,  1901.  The  materials  u 
are  the  usual  cement  rock  and  liinestone  of  the  Lehigh  distrii 
which  is  put  through  the  dry  rotary  kiln  process  and  groand 
Smidth  ball  and  tube-mills.  The  Kobins  conveying  machinery 
used.  F.  L.  Smidth  &  Co.'a  Davidaeu  tube-mills  are  used  to  pn 
I'erize  the  coal  used  in  the  rotarv  kiln  as  fuel. 

THE  MAMOND  PORTLAHB'  CEMENT  COMPANY.  ClevelaiiJ. 
Ohio,  is  au  Ohio  nH'piinUii.j,  wilh  Mk<^^  (>i 

crossing  of  tlie  C.  i  P.  niilro;ul,  mid  «orks  at  Middle  Braneli.  Ohio 
for  the  uiauufacluri'  of  Diamond  hrand  of  Portland  cement, 
works  were  established  in  1892.  The  materials  used  are  limei 
and  clay,  which  are  ground  separately  to  an  impalpable  powder 
and  mixed  in  correct  proportions  as  determined  by  chemical  analy- 
ses. The  mixture  is  moulded  into  bricks,  which  are  dried  and 
burned  in  Dietzsch  Btagen  ovens.  After  selection  the  clinker 
from  the  ovens  is  crushed  and  ground  to  the  desired  fineneas  iJl 
Sturtevant  mills  and  Smidth  ball-mills.  Analyses  of  the  c 
show  as  follows:  Ignition  loss,  1.39  per  cent;  alumina,  7.85;  lime, 
(IS.SS;  sulphuric  anhydride,  1.11;  phosphoric  acid,  trace;  aili« 
21.34;  iron  oxide,  4.14;  magnesia,  0.88;  alkalies,  0.68;  titanic  acid, 
trace. 

DURYEE  PORTLAND  CEMENT   COMPANY,  Monteznnu 
N.  Y.— The  works  were  destroyed  by  fire  and  are  not  yet  in  opei 
ation  agai]i.    The  company  has  purchased  about  500  acres  of  m«( 
land  in  central  New  York,  and  expects  to  erect  a  large  plant  at  I 
Montezuma.     I'his  mill  was  the  first  one  that  used  wet  slurry  in  I 
the  rotary  kiln  in  the  manner  now  used  so  successfully  in  manyj 
of  the  works  in  Ohio,  Indiana  and  Michigan,     The  nse  of  t 
process  was  begun  in  1891.     See  Note  D,  page  158. 

THE  EDISON  PORTLAND  CEMENT  COMPANY,  No.  I 


Plosttcon,  a  plusteriiii;:  ceraent.  The  AlabHStlDe  Co.,  Urand  Rapids, 


FLfl5TIC0N 


'  HARD  MORTAR  PLASTER  ' 


A  Plastering  Cement  for  All  Walls 

Sets  hard  u  a  rock. 

Works  uniformly,  reliably  and  easily. 

Simple  to  mix— avoiding  all  liability  of  mistakes. 

Gives  a  superior  surface  lor  decorating  in  any  material. 

Dries  quickly,  permitting  a  saving  of  over  one-half  the 
time  required  to  do  the  same  work  in  ordinary  mortar. 

Sets  dense  and  solid,  making  strongest  possible  protec- 
tion against  lire,  cold  and  heat. 

Does  not  crack,  expand  or  contract,  and  will  never  come 
loose  and  drop. 

Plastering  can  be  done  with  it  the  whole  year,  as  it  la 
not  subject  to  freezing  after  having  been  applied  for 
a  few  hours. 

PL/ISTKON 

Bt  for  the  dealiT  bocausc  it  wurks  to  the  aatisfaction  of  the  plasterer 
Jualta  to  the  HatisfoctUm  uf  the  building  uwoer;  hent^  the  dealer  cbd 
Id  it  at  a  good  pi'ofit. 


MIADE     ONL.V     BV 

IE  /IL/lBflSTINE  COnP/INT 

QRflNb  RflriDS,  fllCH..  (J.  5.  fl. 


^ k_ 


DIREOTOBY  OP  AMERICAN  CEMENT  INDUBTRIEa; 

Girard  Buildiug,  Philadelphia,  Pa.,  is  coustriicting  works  at  3 
artsviile,   N.   J.,  I'ur    the  mm  ii  if  at- Lure   of  Pmlland  ceineot, 
capaaity  of  4,000  barrels  a  day  al  fii'st— parte  of  plant  being  I 
with  a  capacity  of  10,000  barrels  per  day- 

TKE  EGYPTIAN  PIJHTLAND  CEMENT  COMPANY,  in 
porated  in  Miciiigau  with  a  capitalization  of  $1,050,000,  haa 
main  offices  iu  Detroit  and  is  constructing  works  at  Fenton,  M 
They  will  be  ready  to  supply  the  market  with  their  brand  in  Aug 
1901.  Further  information  is  williheld  pending  eompletioi 
works. 

TEE  ELK  EAPIDS  PORTLAND  CEMENT  COMPA 
Elk  Rapids,  Mich.,  has  just  completed  works  for  the  manufae 
of  Elk  Rapids  brand  of  cement,  with  a  capacity  of  600  barn 
day.  The  materials  used  are  marl  and  clay,  which  are  treated 
the  wet  process.  The  Boiinot  Company's  machinery  for  mani 
lating  raw  materials  and  cement  clinker  is  installed,  with  Qri 
mills  in  addition  and  the  Webster  Manufacturing  Compan)''s 
tern  of  elevating,  conveying  and  power  transmission  machiu 
Dodge  Manufacturing  Company's  rope  transmissions  ate  also  in 
THE  EMPIRE  PORTLAND  CEMENT  COMPANY,  ' 
ners,  N.  Y. — The  woi'ks  are  located  on  the  Erie  canal.  The 
teriale  from  which  the  cement  is  made  are  found  on  the  opp( 
side  of  the  canal,  about  a  half-mile  distant.  A  bed  of  marl  e 
to  fifteen  feet  in  thickness  is  found  immediately  below  the 
face,  which  is  underlaid  by  a  bed  of  clay,  in  which  is  a 
cf  carbonate  of  lime.  The  cement  is  made  from  a  mixture  of 
terial  frozn  these  two  beds,  equal  parte  from  each.  Cement 
first  made  by  the  present  process  early  in  1890.  The  capacity 
the  works  is  160,000  barrels  a  year,  A  clam-shell  dredge  is  i 
to  raise  the  materials  from  their  beds.  The  cars  in  which  t 
are  deposited  are  hauled  by  a  locomotive  to  the  foot  of  the 
cline  to  the  overhead  bridge  over  the  canal,  whence  they  are  haul 
into  the  mill  by  cable.  There  being  too  much  water  in  tlie  r 
for  proper  working,  the  clay  is  deposited  in  front  of  two  revoliTj 
ing  dryers,  into  which  it  is  regularly  discharged.  The  c  '  ' 
drops  out  below  and  is  carried  by  an  elevator  and  conveyor  to  b 
stone  mills  and  ground.  An  elevator  discharges  it  into  i 
ing  hoppers.     The  wet  marl  is  dumped  into  e 


8«e  F.  L.  Smidth  &  Co.'s  Advertisement  on  Page  187, 


Calcined  Plaster 


...  OR  ... 


STUCCO 


Manufactured  by  our  new  patented 
process,  making  a  very  strong  plaster 
and  guaranteeing  an  absolutely 
uniform  product 

pacity,  300  TONS  PER  DAY 


Also,  LAND  PLASTER,  manufact- 
ured from  Gypsum  Rock.  Write 
for  samples  and  price 

STANDARD 
PLASTER  COMPANY 

BUFFALO,  N.  Y. 
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low  the  track  level,  the  proper  proportion  of  the  dried  clay 
Mil  (led  and  the  two  materials  are  thoroughly  mixed.  It  is  sor 
times  necessary  to  reduce  the  proportion  of  water  in  this  m 
lure.  A  dryer  is  used  to  dry  a  part  of  the  slurry,  which  is  tli 
used  to  stiffen  the  material  next  following.  Each  charge  from  1 
edge-runners  is  elevated  to  two  vertical  pug-mills.  The  slurry 
still  too  moist  for  making  bricks.  .  A  workman  receives  the  i 
charge  from  the  mill  on  wooden  slats,  which  are  stacked  on  ci 
run  for  24  hours  through  drying  tunnels,  and  elevated  to  the  k 
doors.  The  slurry  when  dry  is  usually  in  lumps  of  proper  s 
for  dumping  into  the  kiln.  The  empty  cars  of  slats  are  lowered 
another  elevator  and  returned  to  the  ])ug-mill.  There  are  18  dor 
kilns,  each  13  feet  in  diameter  and  45  feet  high,  encased  in  she 
iron.  The  charge  is  made  up  of  alternate  layers  of  slurry  a 
coke,  the  charge  is  allowed  to  burn  out,  when  air  is  drawn  throu 
the  hot  clinker  by  means  of  a  fan,  and  the  air  thus  heated  is  ui 
to  help  the  work  of  the  furnaces  supplying  heat  to  the  drying  ti 
nels.  The  cooled  clinker  is  carefully  sorted,  and  underburnt  n 
terial  is  reburned.  The  good  clinker  is  loaded  on  barrow^s,  eleval 
to  the  second  floor  and  dumjwd  into  the  crusher  hopi)er.  Af 
])assing  through  the  cnishers  it  is  run  through  one  of  ten  ro( 
emery  mill-stones  of  the  Sturtevant  Mill  Company.  Smidth  b 
and  tube-mills  are  also  used  for  grinding.  Two  vacuum  sepa* 
tors  insure  a  very  finely  ground  ])r(>(luet.  Two  brands  are  mai 
factured,  the  first  grade  being  called  Em])ire,  and  the  seco 
Flint,  diemical  analysis  of  raw  materials  and  product  she 
as  follows: 

Marl.  Clay.  Cement. 

Silica 0.26%  40.489^^  22.04^  ' 

Alumina )    p.  -.p.  on  qpi  ^  ^-^ 

Iron  Oxide S    ^'^^  ^"'^^  1  3.41 

Carbonate  of  Lime 94.39  25.80 

Lime 60.92 

Carbonate  of  Ma^rnesia 0.38  0.99 

Magnesia 3.53 

Loss  on  Ignition 4.64  8.50 

Sulphuric  Anhydride 2.25 

THE   FOirr  srOTT  HYDRArLK^   CKMEXT   (U)MPA^ 

P'ort  Scott,  Kan.,  is  a  Missouri  corimration  of  Kansas  City,  ^ 
with  works  at  Fori  Seoit,  Kansas,  having  a  capacity  of  600  bar 
in  ten  honrs,  making  the  four  star  br.md  of  i^^Ji't  Seott  nati 
livdranlie  cement.     A   cbemical   analysis  of  liie  cement  rock  i" 

Electric  Motors  aud  Generators    See  Northern  Electric  Mf|^.  Co.,  page 
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material   sliows:     Silii^a,   17.2fi  per  wat.;  oxide  of  i 
llumiiia,  S.05;  calcium  carboiiatt',   61. .'51:  magnesium  cW 
11.09;  imdetermined,   2.G4.     The   usiinl   calcination 
reduction  process  is  used  in  preparing  the  cement  f(^ 

IiES   &   PAY,    Mankato,   Minn.,   own    works   at   Austia^^ 
iFith  a  ciiiMieity  of  I'K)  barads  a  day  of  .\iist.in  natural  hj'?! 

cenienl.     The  works  first  made  cement  in  1894,  and  tht_ 
y  Bold  has  increasc-d  wich  year.     Chenucal  analyses  of  tbfti 

roek  used  as  raw  material   show:     Silica  and   alumin»il 
fpr  cent. :  iron,   2.09 ;  ca.rbonatc   of  magnesia,   28.99 ;  cai 
of  lime,  49.20;  eulphurie  anhydride.  0.06;  iindeti'nnmec 
rh('  rock  is  caleined  in  the  uMual  manner  and  pulvcTized  i 
ushers,  dry-pans  and  buhr-stoncs,   with   the   usual   screciiB^ 
Bduct  is  markctei]  in  ilinnewota.  lowa,  North  aud  South  Dtt'] 
^sas,  Nebraska  and  Missouri, 

1  GEORGrAN  BAY  PORTLAND  CEMENT  tH)MI'ANYj| 
)wen  Sound,  Ontario,  Canada.^No  information  has  I 
i  concerning  this  company  except  that  the  Sturtevant  Mil 


rKrindiDKandiiulveriziDKCBnieiitrockand  clinker, arfSmidtb 
IkUmiilH  Bud  Dnridsen  Patent  Toljemille.  Both  are  simple, 
imble  and  effirieot.  with  maxiii>um  ou  tii\it  and  uniform  prod 
!t.  W(*  are  alwavH  readv  to  offer  ButrcrPHtioDH.  make  plans,  nr 
Ibmit  fsliniHlPS  "for  iinv"ci'Liii'Ul  \>\:int  or  i',|.ij|,iui>Tit, 

SUPPOSE  we  SEND  A  CATALOG? 
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Companj-'s  machinery  is  used  for  grinding  the   limestone  i 
aud  that  Smidth  ball  and  tube-millB  are  used  for  grinding  t 
Portland  cement  clinker.     See  Note  B,  page  152. 

THE  GEEMAPT-AMERICAN  PORTLAND  CEMEl 
WORKS,  LaSalle,  Illinois,  are  owned  largely  by  Germaji  oapil 
ists  also  interested  in  German  Portland  cement  works.  See  H 
C,  page  158. 

THE  GLASGOW  CEMENT  WORKS  has  been  known  for 
time  aB  the  James  River  Cement  Works,  and  is  incorporated  un3 
that  name.    Reference  should  be  made  to  the  latter  for  descripti 
of  plant. 

THE  GLENS  FALIS  PORTLAND  CEMENT  COMPANY.  Gle 
Falls,  N,  Y.— The  works  of  the  company  an.i  located  on  the  Glens 
Falls  Feeder  Canal,  where  it  is  crossed  by  the  tracks  of  the  Dell- 
ware  &  Hudson  Company  railroad,  thereby  affording  water  and  rail 
tran8[iortation  for  the  shipment  of  their  cement.     These  works  du; 
ing  the  past  year  have  been  entirely  rebuilt,  greatly  enlarged,  & 
remodeled  so  as  to  conform  to  the  best  cement  engineering  pn 
tice  of  the  present  day.     Through  the  entire  plant  the  const 
tion  has  been  of  brick  and  iron.     The  permanent  character  of  i 
buildings,  with  the  numerous  economies  that  have  been  introduc 
throughout  the  work,  makes  this  plant  a  model  one.    The  raw  t 
terials  from  which  the  cement  is  made  surround  the  factory, 
embrace  a  large  tract  extending  on  both  sides  of  the  Glen  Fi 
Feeder,    and    on    both    sides    of    the    Hudson    river.        Th 
materials  consist  of    limestone    and    an    overlying    clay, 
limestone  is  found  as  usual  in  layers  of  varying  thickness,  differ 
slightly  in  their  chemical  analysis.     But  by  care  in  the  select 
and  combination  of  these  layers,  an  extremely  uniform  product 
obtained  for  the  average,  which  does  not  vary  more  than  one  pf 
cent,  in  the  amount  of  carbonat*  of  lime  it  contains.   The  clay 
found  in  large  deposits  over  the  limestone,  and  is  singularly  fa? 
able  to  cement  making  on  account  of  its  freedom  from  coarse  B 
and  the  uniform  character  of  its  constituents.    The  raw  materi 
are  treated  by  the  drv"  process.     The  limestone  and  clay  are  fil 
dried  and  partially  reduced  by  crushers  and  rolls.    They  are  th? 
accurately  weighed  in  the  proper  propori;ions  in  automatic  s 
After  being  weighed,  the  materials  are  thoroughly  mixed,  then  '8 
■futtber  reduced  to  a  fine  powder  by  grinding  mills,  from  whicb  i 
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is  elevated  to  &  largo  bin,  and  then  in  turn  it  is  fed  to  the 
misers,  where  it  is  properly  tempered  with  water  to  allow  it 
te  made  into  brickF.  The  brielre  are  then  nm  into  drying  tur- 
,  and  are  heated  by  waste  heat  carried  in  a  duct  from  the 
!r,  and  driven  by  blowers  through  the  tunnel  system, 
fter  being  thoroughly  dried,  the  bricks  are  elevated  to  the  top 
r  of  the  kiln  building,  where  they  are  fed  into  Schofer  kilns,  and 
erly  burnt.  These  Schofer  kiins  are  an  improvement  on  the 
zseh  kiln,  and  are  very  economical  in  fuel.  Like  all  the  improver! 
nan  kdlns,  while  very  simple  and  uniform  in  their  working  when 
erly  controlled,  many  disastrous  failures  have  taken  place  from 
mpting  to  operate  them  theoretically  with  inexperienced  men. 
be  Glens  Falls  Portland  Cement  Works  it  wa?  found  necessary 
tnploy  head  burner?  trained  in  the  old  works  of  Europe.  From 
kilns,  the  clinker  is  conveyed  to  the  hall-mills,  where  the  first 
iction  is  made  with  steel  balls.    From  these  it  passes  to  the  tube- 

,  where  the  final  reduction  is  made  with  flint  pebbles.     The 
y   ground   cement   is   now   ready   for   storing,   and    is   con- 

i  to  the  store-house,  where  it  is  deposited  in  separate  bins,  each 

ing  from  four  hundred  to  twenty-five  hundred  barrels,  where 

tement  is  carefully  sampled  and  then  tested.    Average  analyses 

:  Iron  Clad  brand  show,  lime,  63.-50  per  cent. ;  silicic  acid, 


Saver 
For 

Cement 
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21.50  per  cent.;  clay  and  iron  oxide,  10.50  per  cent.;  magnesia, 
1.80  per  cent.;  alkalies,  0.40  per  cent.;  sulphuric  acid,  1.50  per 
cent.;  loss,  0.80  per  cent. 

THE  GLOBE  CEMEXT  COMPANY,  Scllersburg,  Ind.,  manu- 
f actures  the  Globe  brand  of  Louisville  natural  hydraulic  cement  by 
the  process  described  under  Louisville  Cement  Company. 

THE  GOLDEN  RULE  CEMENT    COMPANY,    Sellersburg, 
Ind.,  is  an  Indiana  corporation  manufacturing  the  Arm  and  Ham- 
mer brand  of  Louisville  natural  hydraulic  cement  by  the  usual  pro- 
cess of  the  district.     See  Louisville  Cement  Company  for  dcscrip-  \ 
tion.    Cement  was  first  made  at  these  works  August  8,  1898.  = 

THE  GOSHEN  PORTLAND  CEMENT  COMPANY,  Goshen,  ] 
Ind.,  is  constructing  works  a  short  distance  from  Elkhart,  Ind.,  but  j 
has  not  replied  to  rcc^uests  for  information. 

THE  GEAYLING  POETLAND  CE]V[ENT  COMPANY  is  re 
]X)rted  as  organized  with  Wm.  M.  Courtis,  of  Detroit,  as  consult    ^ 
ing  engineer,  and  C.  A.  Campbell,  407  North  Linn  street,  West  - 
Bay,  Mich.,  as  an  interested  party. 

THE  GKEAT  NORTHERN  PORTLAND  CEMENT  COM 
PANY,  Detroit,  Mich.,  is  a  New  Jersey  corporation  with  an  author-  I 
ized  capitalization  of  $5^000,000,  which  is  constructing  works  at 
Baldwin,  Mich.,  for  the  manufacture  of  Portland  cement.  It  is 
proposed  to  build  the  ])lant  in  units  of  1,000  barrels  capacity  per 
dav,  increasinii'  the  size  of  the  plant  from  vear  to  vear  as  mav  be  (le- 
sired.  The  first  unit  of  1,000  barrels  capacity  is  now  under  con- 
struction. 

THE  HANOVER  PORTLAND  (i^:MEXT  COMPANY,  Han- 
over, Ontario,  (^inada. — No  information  has  been  received  con- 
cerning the  works  exce))t  lliat  a  large  additional  building  has  re- 
cently beon  (M-ccted  and  that  tlu'  Stiirtevant  Mill  Company's  ma- 
chinery is  used  for  grinding  marl  and  Davidsen  tube-mills  in 
grinding  Portland  cemeni  clinker.     Sec  Note  B,  page  152. 

THE  HK(^LA  PORTLAND  CEMENT  AND  COAL  MINING 
(^0^1  PANY  will  soon  be  incor))orated  to  build  works  for  making 
cement  at  West  Bay  City,  Mich.,  and  will  oi)erate  coal  mines  near 
the  ])lant.  The  present  address  of  thosi*  interested  in  the  company 
is,  1^.  R.  Lorang(M*,  505  (^rapo  Block,  Bay  City,  Mich.     The  office 


Tarkhiirst  Combined  Curb  »ii<l  (iiitter  is  Ibe  brsl.  See  pages  77, 110«  151 


■Uic-  imwjHjnik'd  L'.iiii|.;ui\   will  !«■  m  C.ijnr,  Tni:-!,  Buil-ling.  ik- 

[rit.  Mi.li. 

rHK  HKLDEltHKKG  CEMKNT  t'OMI'ANV,  Albany,  N.  Y., 
■ite  works  at  Howe's  Cave,  N.  Y.,  usos  thu  wet  nr  Nemi-wet  pro- 
Be  ia  making  Portland  cfniDiit,  ulthough  the   raw  material   is 
e  usual  hard  cempnt  rwk.    The  ttnnipany  also  makes  a  brand  of 
airal  L-crueiit.    The  twp  plants  at  Howe's  (.'ave  have  been  under 
same  inaiiaf^etiient  for  several  years.     The  Bomiot  (ioinpany'e 
lailatioD  of  eeiiienl-niakinji^  maehiiKTy  is  ill  the  Portland  cement 
As,  alBO  the  Bradley  I'lilverizer  Company's  Griffin  mills  and  F. 
Binidth  &  Co.'s  Davidsen  tuhe-raiils  for  pulverizJni^  raw  iiiat«nal 
d  Portland  cenieut  clinker.     The  American  Blower  Company's 
tit  system  is  io  use.  inchidiiig  a  ]K)wdert"ii  coal  burning  ouUit  (or 
rotary  kilns.      Further   informntion   ]?   witldield.     Hw   Note 
page  153. 

'HE  KFRrri.ES  CKMKXT   roMl'AN'Y.   Cala.iiuqu.i,   Pa.. 
constructed   works  at   Coplay.   Pa.,   fur  the   manufai'tiire   of 
Hand  and  natural  hydrnulie  eenients.     Information  as  to  raw 
eriftls.  process,  character  of  product,  has  been  withheld. 
fHE   HOOSIER   CKMF.NT   COMPANY.    Sdlersbiirt!,    lud., 
aufaetnres   Lonisville  natural  hydraulic  cement  by   the  usual 
ami    eemenl   process,   using   vertical   continuous   kilns,   buhr- 
De  mills  and  screens.     The  Works  were  put  in  operation  in  De- 
hiIkt.  IS0!>,  and  have  ii  cajm-ity  nf  .lOO  liarrcia  a  day. 
HODSTOlf  BEOS.,  Thirty-,«econd  street  and   Pennsylvania   rail- 
|J,  Pittsburg.  I'a. — This  firm  rcfwrts  that  they  are  large  stock- 
|«rs  in  cement  factories,  and  two   brands.   Res   Portland   and 
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ICTORY  OF  AMERICAN  CEMENT  INDUBTEl 

Samson  Portland,  are  marketed  as  their  manufacture.  They  a 
market  Flint  Bock,  Rosendale  and  Cumberland  Valley  brands  i 
natural  hydraulic  cement,  and  Vulcanite  brand  of  Portland  c 
ment.  No  information  concerning  materials,  methods 
manufacture  and  quality  of  product  has  been  received,  except  ei 
ceming  Vulcanite  Portland  cement,  which  see. 

HOWARD  HYDRAULIC  CEMENT  COMPANY,  Cement,  ( 
See  Note  A,  page  153. 

THE  ILLINOIS   PORTLAND  CEMENT   COMPANY,  Ch 
cago,  111.    See  Note  A,  page  163. 

THE  ILLIUOIS  STEEL  COMPANY,  Rookery  Building, 
cago.  111.,  have  two  plants  for  the  manufacture  of  cement  in  coi 
tion  with  their  blast  furnaces,  manufacturing  both  a  slag 
puzzolan  cement,  and  a  tnie  Portland.  .  Mr.  Edward  M.  Hag 
is  manager  of  the  cement  department.  The  cement  plant  at  t 
North  Works  of  the  Illinois  Steel  Company  was,  started  in  1 
and  has  a  capacity  of  500  barrels  per  day.  The  new  cement  pla 
at  the  South  Chicago  Works  of  the  Steel  Company  was  start 
in  1900,  with  a  capacity  of  1,500  barrels  per  day.  It  cost  $500,00 
The  first  plant  constructed  was  for  the  manufacture  of  a  si 
cement  exclusively,  known  as  the  Steel  brand,  which  is  a  prodi 
obtained  by  grinding  together  to  exceeding  fineness  an  intinia 
mixture  of  slag  and  properly  prepared  slaked  lime.  The  raai 
facture  of  the  cement  commences  with  the  use  of  properly  i 
lected  ores  and  limestones  in  the  blast  furnaces.  Slag  of  the  prop 
composition  is  chilled  as  it  comes  from  the  furnace  by  a^^st 
of  cold  water  under  high  pressure.  This  breaks  up  and  disiix 
grates  the  slag,  and  eliminates  a  large  proportion  of  its  snlpln 
changing  it  chemically  in  such  a  way  as  to  render  it  suitable  i 
the  manufacture  of  cement.  This  slag  is  subjected  to  chemii 
test  before  being  fed  into  rotary  dryers.  After  thorough  dryll 
it  receives  its  preliminary  grinding  in  Griffin  mills.  It  is  (" 
mixed  with  prepared  lime  and  ground  together  in  F.  L.  Smidu 
Co.'s  Davidsen  tube-mills  to  a  fineness  so  great  that  not  over  4  j 
cent.  IE  retained  on  a  40,000  mesh  sieve.  The  product  is  then  ( 
veyed  into  bins,  from  which  it  is  drawn  and  packed  for  the  s 
ket  At  the  South  Chicago  plant  are  manufactured  botfc 
Steel  brand  of  slag  cement  and  the  Universal  brand,  a  true  ] 


Write  The  Ronnot  Co.,  Canton,  0.,  when  In  need  of  an;  cement 


a  true  I^H 
nt^^iil^H 


DEBCRIPTIONS  OF  WORKS. 

I  land  cement  under  the  definition  of  the  United  States  Engineer 
I  Department.  The  process  of  making  Universal  Portland  ce- 
I  ment  con&ista  of  grinding  togetlier  slag  of  a  certain  composition 
I  with  limestone  in  the  nght  proportions,  to  a  fineness  of  95  per 
ffint.  through  a  10,000  mesh  sieve.  Thia  mixtui-e  is  then  burnt  to 
I  clinker  at  a  high  temperature,  in  rotary  kilns.  This  clinker  is 
[lien  ground  to  the  same  fineness  as  before  burning,  an<i  constitutes 
Enished  cement.  In  detail,  the  granulated  slag  of  a  slightly  dif- 
ferent composition  than  that  used  for  Steel  cement  is  dried  in 
rotary-  dryers  and  ground  in  ball-mills,  and  then  miicd  by  weigh- 
ing machine  in  certain  proportions  with  limestone  which  has  al- 
Mdy  been  crushed,  dried  and  ground.  This  mixture  of  the  slag 
Md  limestone  is  then  ground  together  and  intimately  mixed  in 
Davidsen  tube-mills,  from  which  it  is  conveyed  to  the  burner 
building,  and  there  fed  into  the  rotary  kilns,  which  are  60  feet 
long  and  7  feet  in  diameter.  The  fuel  used  in  these  kilns  is  pul- 
TWized  coal.  The  clinker  is  cooled  in  cooling  tanks  and  carried 
liy  belt  conveyor  to  the  Smidth  ball-mills  and  thence  to  Davidsen 
tobe-mills,  which  finish  the  grinding.  The  Robins  conveying  belts 
^d  the  Webster  Manufacturing  Company's  elevating,  conveying 
'  power  transmission  niachinerj'  are  in  use.  The  cement  is  then 
led  to  the  stock-bouse  and  lield  in  bins  until  ready  to  be 
The  total  output  of  both  works  is  about  50,000  barrels  a 
ith,  about  equally  divided  between  the  two  brands. 
'ollowing  is  an  analysis  of  Universal  Portland  Cement  by  Rob- 
Hunt  &  Co.,  of  Chicago,  made  December  26,  1900: 

ilica  (SiO,),  23.62  per  cent.;    Alumina  (A1,0,),  8.21;    Oxide  of  Iron 

"  ),  2.71;  Lime  (OaOl,  61.92;  Ma^esia  iMgO),  1.78;  Sulphuric  Anhy- 

"O,),  1.32;  Sulphur  as  Sulphides,  none;  Loss  on  Ignitioo,  0.52. 


WM.  M.  COURTIS,  A.  M., 

Mining  Engineer  &  Metailurgist 
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THE  IMrh]lUAL  (H^^MENT  COMPANY,  Ltd.,  of  Owen 
Sound,  Out.,  is  constructing  works  concerning  which  no  informa- 
tion has  yet  been  received,  except  that  Smidth  ball  and  tube-mills 
are  used  in  grinding  Portland  cement  clinker  and  Davidsen  tube- 
mills  in  grinding  raw  materials. 

THE  IMPERIAL  PORTLAND  CEMENT  COMPANY,  with 
offices  at  1114  Real  Estate  Trust  Building,  Philadelphia,  Pa.,  are 
constructing  works  at  Nazareth,  Pa.,  with  a  capacity  of  1,000  bar- 
rels a  day,  for  the  production  of  Imperial  brand  Portland  ce- 
ment. The  rock  used  is  said  to  he  naturally  correct,  so  that  no 
mixture  is  necessary,  analyses  showing,  silica,  18.71  per  cent.; 
alumina  and  oxide  of  iron,  0.30;  carbonate  of  lime,  72.14;  mag- 
nesia, 0.50.     The  rotary  kiln  process  will  be  used. 

THE  INDIANA  CEMENT  (^OMPANY,  Charlestown,  Ind., 
manufactures  Lion  brand  Louisville  natural  hydraulic  cement  by 
process  similar  to  that  described  for  the  Louisville  Cement  Com- 
pany. 

THE  INDIANA  PORTLAND  CEMENT  COMPANY  is  a  New 
Jersey  corporation  capitalized  at  $5,000,000,  with  offices  at  Detroit, 
Mich.,  wliich  proposes  to  build  works  at  Milford,  Kosciusko  county, 
Indiana,  for  the  manufacture  of  Portland  cement  from  majl 
clay,  and  at  Milltown,  Harrison  county,  Indiana,  for  its  maniifai^ 
ture  from  limestone  and  clay.  Large  purchases  of  land  at  bafff 
places  are  reported.  The  headcpuii-ters  will  shortly  be  removed 
to  Indianapolis. 

THE  lOLA  PORTLAND  CEMENT  COMPANY  is  a  Kansas 
corporation  witli  works  at  lola,  Kan.,  for  the  manufacture  of 
Portland  cement.  Tlie  coin])any  controls  several  hundred  acres 
of  land  underlaid  with  limestone,  having  95  ]m}v  cent,  of  carbonate 
of  lime,  and  shale  having  75  |xu*  cent,  of  silica  and  alumina.  It 
also  owns  a  gas  well  w^hich  furnishes  fuel  for  all  purposes.  The 
buildings  are  well  designed  for  the  fuel  used  and  the  power  trans- 
mission employed.  The  rock  is  crushed  in  three  crushers,  burned 
in  21  rotary  kilns  and  ground  in  42  Griffin  mills.  There  are 
chemical  and  ])hysical  laboratories,  power-house,  machine  shop 
and  store-room.  There  are  six  300  horse-power  gas  engines  and 
three  of  150  horse- power,  using  5,000,000  cubic  feet  of  gas  a  day, 
the  equivalent  of  about  250  tons  of  coal.   These  engines  drive  the 

For  Cement  Machinery  address  Nordyke  &  Marmon  Co.^  Indianapolis,  Ind. 
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II  iiml  Ihi'  Hirlrii-al  i>']iiL|miL'jiL  Tliv  kiltrr  ml- 
kjU  il.viianiu,  furiiisliijig  ii;>lil  al  iiijrliL; 
J-k,  w.  250-volt  generator,  furnishing  powtrr  Utr  thit  laboratory 
ind  light  in  tlie  day  time;  a  15-volt  125-ajupere  sparking  dyiiauin. 
fnmishing' sparks  to  tlie  gas  engines;  two  stonigi'  batteries  and  a 
spare  dynauiu  giving  reserve  power  to  prevent  intemiption  in 
jeaw  of  accident.  The  Dodge  Manufacturing  Compauy  lias  iu- 
italled  35  rope  drives  in  the  works,  with  the  accompanying  friction 
flntclies,  shafting,  floor  stands,  dust-tight  bearings,  pulleys 
Old  gearing-  The  American  Blower  Company's  fans  are  in 
ife.  Water  for  daily  supply  is  pumped  to  reservoir  and  stand- 
pipo,  and  there  is  a  Keystone  Electric  Company's  raDtt)r  and  pump 
it  till!  river  at  a  distance  of  a  mile,  for  fire  service.  The  mill  cost 
(1,'inn.OOO.  Cement  wa^  first  made  in  June,  1900. 
I  lEOairOIS  PORTLAND  CEMENT  COMPANY,  Cleveland,  Ohio, 
ia  n  lli'inwMre  mriiomtioii  wilii  pi-jin-i[Piil  ntlici's  at  Cleveland,  and 
ais  at  Caledonia,  "N.  Y. 

JJie  lands  owned  by  fhis  company  consist  of  about  four  hun- 
I  acres  of  marl  and  clay  depoeifs,  beginning  one  mile  east  from 
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THOMAS  PROSSER  &  SON 

GOLD  STREET  OLD  COLONY  BUILDING 

NEW  YORK  CHICAGO,  ILL. 


Caledonia,  N.  Y,,  and  extending  along  the  tracks  of  the  N.  Y. 
&  11.  i{.  K.  It,  aiiJ  tlR-  U-Ui^ii  \"all(;>  K.  11.  for  a  distance  of  hIm 
two  miles- 

The  marl  Gompriaing  jhia  deposit  has  been  thoroughly  sampl 
and  analyzed  at  all  points,  and  consists  of  a  ^e  white  carboni 
of  lime,  practically  free  from  all  impurities,  being  especially  fi 
from  magnesia,  which,  on  an  average,  amounts  to  only  about  tlir 
tenths  of  one  par  cent.  The  deposit  is  so  near  the  surface  as  to 
quire  little  or  no  stripping,  and  has  an  average  depth  of  eight  ft 

The  deposit  of  clay  ia  free  from  pyrites,  sand  and  grit,  and  a 
tains  the  proper  ratio  of  alumina  to  silica  to  insure  a  slov  sett 
cement. 

The  clay  and  marl  are  conveyed  to  the  works  by  a  trolley  P 
both  materials  being  here  stored  until  thoroughly  air  dried.  F 
the  storage  bins,  the  materials  are  taken  by  a  bucket  eonv* 
to  the  drying  kilns.  The  dried  materials,  after  proper  proportii 
ing,  are  mixed  and  ground  dry  in  Smidtli  tube-mills,  and  tl 
stored  in  bins  ready  for  burning.  The  burning  is  effected 
powdered  coal  iu  three  rotary  kilns,  built  and  installed  by  the  B 
not'  Company,  of  Canton.  The  clinker,  af  t«r  cooling  in  a  pit  bd 
the  kilns,  is  crushed  in  ball-mills  and  ground  fine  in  Smidth  ta 
mills,  being  carried  thence  to  the  stock-house  for  proper  aging. 
The  mill  being  located  on  a  considerable  hill,  most  of  the  tn 
fera  above  mentioned  are  effected  by  gravity. 

The  power  plant  consists  of  three  200  horse-power  boilers,  i 
250  horse-power  engines,  tandem  compound,  directly  connected  t 
two  200  k.-w.  alternating  current  generators,  by  which  power  is  dis 
tributed  to  all  parts  of  the  plant  where  it  is  to  be  applied.  Alter 
nating  motors  are  used,  for  the  most  part,  directly  connected.  Thae 
motors  are  all  enclosed  in  dust-proof  cases. 

All  the  buildings  are  entirely  fire-proof,  being  constructed  of  si 
frames,  and  brick  curtain  walls,  with  slate  roofs.  The  works  i 
furnished  with  separate  buildings  for  machine  shop  and  laboratfl 
each  of  which  is  fully  equipped  for  the  purpose  for  which  it  1 


Average  analyses  of  the  marl,  clay  and  cement  are  as  folli 


See  iudorsemcrit  ofGrlfHu  Mills  bj  loU  Portlaai)  Cement  Co. 
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Marl.  Clay.  Cement. 

Lime 53.5%  0.89^^  64.1^o 

Silica 0.4  62.5  23.0 

Iron  Oxide 0.2  7.5  3.4 

Magnesia 0.3  1.8  0.7 

Sulphur  SO3 1.7  0.4  0.4 

THE  JAMES  RIVER  CEMENT  WORKS  is  a  Virginia  cor- 
)ratioii  with  works  for  the  manufacture  of  James  River  natural 
fdraulic  cement  at  Locher,  Rockbridge  county,  Virginia.  This 
tment  has  been  manufactured  since  1848,  when  the  works  were 
arted  by  C.  H.  Locher  to  make  cement  for  the  locks  and  dams 
'  the  James  river  and  Kanawha  canal.  The  quarries  are  located 
Locher  P.  0.,  about  one  mile  west  of  Glasgow,  Va.,  on  the 
iiesapeake  &  Ohio  railroad  and  the  James  river.  The  mines  and 
his  are  on  the  opposite  side  of  the  river  from  the  railroad.  The 
ment  has  been  ground  at  various  times  at  Balcony  Falls,  two 
lies  east,  by  water-power,  at  Lynchburg  and  at  Holcombe's  Rock. 
1 1896  the  present  steam  mill  was  built,  and  the  cement  clinker 
now  conveyed  across  the  river  on  a  cableway.  Power  is  gener- 
ed  by  a  100  horse-power  boiler  and  Corliss  engine. 
The  continuous  vertical  kiln  is  used  with  coal  as  fuel.  The 
inker  is  drawn  from  the  bottom  of  the  kiln,  crushed  in  ordinary 
)t  crushers,  ground  in  French  buhr-stones,  the  fine  material  run- 
ing  through  separators  and  being  conveyed  thence  to  the  stock- 
)om.  Chemical  analyses  of  rock  and  cement  made  some  years 
go  show : 

Rock.  Cement. 

Carbonic  Acid 30.40^^^ 

Potash 0.12 

Silica 34.22  49.53% 

Alumina  and  Oxide  of  Iron 7.80  11.29 

Lime 17.38  25.15 

Magnesia 9.51  13.77 

Undetermmed 0.57  0.26 

Other  analyses  differ  somewhat  from  these.  The  cement  is 
sed  in  engineering  works  in  Washington,  D.  C,  for  railroad 
ork,  canals,  dams,  tunnels,  reservoirs  in  Virginia  and  the  adjoin- 
g  States. 

ICAUY  DDnnilQ    SPECIAL  BRUSHES  OF  ALL  KINDS 

tAf  I  DnUUmo   for  cement  manufacturers 

JOSEPH  LAY  &  CO.,  RIDGEVILLE,  INDIANA 

14 
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THE  KANSAS  CITY  AND  FORT  SCOTT  CEMENT  COM- 1 
PANY  is  the  corporate  name  under  which  cement  is  manufactured  I 
by  the  C.  A.  Brockett  Cement  Company,  of  Kansas  City,  Mo.  The  J 
works  are  located  at  Fort  Scott,  Kan.,  and  manufacture  the  double 
star  brand  of  Fort  Scott  natural  hydraulic  cement.  The  deposit 
of  cement  rock  was  discovered  in  1867.  The  ordinary  vertical 
kilns  and  mills  for  grinding  natural  cement  clinker  are  used.  The 
cement  is  used  in  Kansas  and  the  adjoining  States  in  large  quan- 
tities. 

THE  KENTUCKY^  AND  INDIANA  CEMENT  COMPANY, 
of  Jeffersonville,  Ind.,  with  mills  at  Watson,  Ind.,  on  the  B.  &  0. 
S.  W.  Ry.,  is  an  Indiana  corporation  with  a  capitalization  of  $65,- 
000,  which  manufactures  the  Eagle  brand  of  Louisville  natural 
hydraulic  cement.  The  Western  Cement  Company,  of  Louisville, 
Ky.,  is  the  general  sales  agent.  The  capacity  of  the  works  is  1,500 
barrels  daily. 

THE  KINDERHOOK  PORTLAND    CEMENT   COMPANY, 
Indianapolis,  Ind.,  is  reported  to  have  been  incorporated  for  the! 
manufacture  of  brick,  cement  and  tiling.     See  Note  A,  page  152.1- 

THE   KNICKERBOCKER  CEMENT    COMPANY,    Pough-I 
keepsie,  N.  Y. — No  information  regarding  this  company  has  been^ 
received  except  that  the  S.  Howes  Company^s  packers  are  in  use. 
It  is  reported  that  the  raw  materials  used  are  blast  furnace  slag 
and  lime.    See  Note  B,  page  152. 

THE  WILLIAM  KRAUSE  &  SONS  CEMENT  COMPANY, 
1621-1623  North  Fifth,  street,  Philadelphia,  Pa.,  has  its  distrib- 
uting warehouse  at  2119-2127  American  street,  and  has  located  its 
works  at  Martin's  Creek,  Pa.  (Application  was  made  in  March, 
1901,  to  change  the  name  of  the  company  to  the  Martinis  Creek 
Portland  Cement  Company.)  The  materials  used  are  the  cement 
rock  and  limestone  of  the  Lehigh  region,  the  cement  rock  being 
obtained  from  quarries  on  the  company's  property  adjacent  to  the 
mills,  and  the  limestone  from  their  quarry  about  a  mile  distant  on 
the  Bangor  &  Portland  railroad.  A  chemical  analysis  of  the  com- 
pleted cement  shows  silica,  22.24  per  cent;  alumina,  7.17  per 
cent.;  ferric  oxide,  4.05  per  cent.;  lime,  64.13  per  cent.;  magnesia^ 
2.01  per  cent.  The  stone  is  brought  from  the  quarries  in  cars  and 
dumped  on  the  floor  of  the  stone-house,  where  the  two  kinds  are 

Use  Keystone  Motors  in  Cement  Plants*— Keystone  Electric  Co.,  Erie,  Pa. 


in   jn-ojHir  jiriiportii'iis  a«  i-luuvii   by  clieiiiiual  arial_vsi>s,  ami 
pull  iiitu  ii  L-rusliiT,  Ti'i'iii  wliU'li  LL  is  lilcvaU'iI  In  a  rilora^e  bin, 
led  to  an  elevator,  and  ilischargi-il  into  &  dryor,  wliich  news  the 
from  the  cement  kilns,  an  exhanst  fan  niaiiilaining  the  proper 
t  for  the  kilns..     Fnun  the  drytir  the  inHt*.'rial  h  I'luvatiid  and 
lyed  tu  slora^e  bins  ove.r  the  hall-nulls.     The  finu>  matei-iKl 
gocfl  to  eturagti  tanku  iu  the  kiln  building.     Coal  is  us»d  for 
in  the  kilns,  being  dried,  erusliud  and  then  pulvorint'd  in  a 
mill.     From  the  storage  tanks  it  is  forced  into  thi^  kiln  by 
ilast,  the  ground  stimu  entering  the  other  end  of  the  kiliii  by 
ejor.    The  kilne  and  couuec'ted  conveyors  are  variable  in  feed, 
operated  by  electric  motors.     The  burned  clinker  fall*  into  a 
r  cooling  pit  and  is  thence  elevated  and  conveyed  to  the  ce- 
ball  ajtd  grit-mills,  the  fiuislied  product  being  cnrivcyiid  to' 
arage  bins  in  the  atoek-hoaae,  which  lias  a  capacity  of  35,000 
•h.     Conveyors  carry   the  cement   for  packing   to  a  central 
:,  where  it  is  elevated  to  a  bin  for  distribution  to  S.  Howes 
impuny's  bag  and  barrel  packers.     The  Webster  MaiiutiU'turiUK 
Company's  elevating,  conveying  and  power  transmisBion  machin- 
ery is  in  use.     There  is  a  eooper-sliop  in  the  stock  department. 
Tile  power  is  supplied  by  three  250  horse-power  boilers  and  a  000 
torse-power  Corliss  engine.    There  is  a  150  horse-power  engine  a» 
igiilinry,  which  drives  the  dynamo  when  the  large  engine  in  not 
uperulion.     Besides  lighting,  the  dynamo  furnishes  power  for 
driving  kilns,  blowers,  the  stone-houee  and  sloek-hoii«e.     There 
are  also  air  compressors  for  the  quarry  and  high-prt?ssure  air-blast. 
Tlie  buildings  are  aubBtantial  briek  stnictnres,  with  llinln'r  roof*. 
The  Etoek-hoii«e  walls  are  litholite.    The  capacity  of  the  wurki  i« 
oow  5tl0  barn-Is  a  day,  and  they  have  been  cwnslnirted  m>  that  tlic 
{Wiritv  tan  b^'  doubled  at  comparatively  small  expense, 
TUE I^KEFIELD  PORTLAND  CEMENT  COMPANY.  f.td.. 
Owen  Soond,  Out,  ta  reported  to  have  been  ineorporaied  to  con- 
vict a  large  pluit  at  l^kefield,  near  Peternboro,  OnL,  Can.    Sec 
HuU^  A,  page  152.    C.  0.  Bartlett  &  Co.  aiv  erecting  one  of  their 
four  ciUDjiartmait  dryer-  fi>r  drying  t-oal. 

,  PBVECmi  STANDARO  SIOL  CMISHMM  ROUS  » 
s.  R.  KROM,  tn-ns  nrmtm  st,  jvmt  an,  —m  j«n 


BP      DIBECTOB¥  OF  AHERIOAN  OEUENT  IKDUS^ffiBfl 

H  THE    LAWRENCE     CEMENT     COMPANY    operateJ 

"tories  making   Hosendale  iiatural   hjdraulic    cement,    at   1 

ville,  OQ  the  iioiidout  Creek,  Hickoiy  Bush,  aiid  Binnewaa 

the  Wallldll  Valley  railroad,  near  Kingston,  N.  Y.     CemeS 

Kbeen  made,  practically,  after  the  process  now  need,  since  ISSi 

^Brovements  being  made  from  time  io  time  id  details  and  if 

■Jiinery.     At  Hickory  Bush  are  located  quarries  and  kiln( 

^feroduet  being  run  by  tramway  to  Eddyyilie,  where  it  is  gi 

^Backed  and  sliipped.    At  Binnewater  arc  quarries,  kilns  aJid' 

Hnaking  a  plant  complete  in  itself.    The  material  used  is  the  i 

H£me  of  the  lower  Heldei'berg  group  of  the  upper  Siluria^ 

^nation.     There  are  many  layers  of  similar  rock,  two  being 

RwccesBfuIly  in  making  cement.    The  so-called  light  aud  dark! 

are  usually  mixed  to  make  the  best  quality  of  cement.   Thai 

riee  being  in  very  rough  and  hilly  country,  it  iB  possible  to } 

the  kilns  below  the  outlet  of  the  quarry,  so  that  the  rock  q 

dumped  directly  into  them.     The  quarries  usually  become  j 

very  shortly  on  account  of  the  heavy  dip  of  the  stnita.    Thel 

are  continuous,  being  fed  with  alternate  layers  of  rock  and 

layers  of  anthracite  pea-coal,  and  yielding  about   100  harrt 

clinker  a  day  each,  when  oTer-hurned  and  under-burned  c| 

has  been  sorted  out.     The  clinker  is  dropped  into  crackert 

passes  to  mill-stones  running  over  separator  screens  between  ^ 

tions  until  fine  enough  to  drop  through.     The  side-hill  lo^ 

enables  most  of  the  movements  to  be  by  gravity.  ( 

THE  LAWEENCE  CEMENT  COMPANY   OF  PENNJ 

VANIA  has  a  large  Portland  cement  plant  at  Siegfried,  Pj 

the  Central  railroad  of  New  Jersey.     The  original  plant  w4 

of  t"he  first  erected  in  this  country.    The  material  used  is  d 

ment  rock  and  limestone  of  the  Lehigh  region.    The  cemeni 

underlies  the  property  of  the  company,  a,nd  is  mined,  thus  q 

the  expense  of  stripping.     The  limestone  is  quarried  at  aj 

about  four  miles  south  of  the  plant.  The  cement  rock  ia  loadeg 

cars  at  the  mines,  hauled  to  the  opening  of  the  galleries  and  a 

gravity  or  locomotive  to  crushers,  from  which  it  passes  to  p^ 

izers  just  below,  and  is  reduced  to  coarse  grit.  After  passing  tl 

dryers  it  is  elevated  and  conveyed  to  the  hopper-shaped  bini 

limestone  is  similarly  treated  and  stored  in  adjoining  bins. . 


Plaslk-on,  a  plasterltiK  cemeot.  The  Alabastlue  Co.,  Grand  Bapl 
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A  LITTLE  TALK. 
ABOUT  BUJINEiJ 


'*/  Hhe  a 
proposition  that  pays. ' 


THIS    PAYS! 


,  HEREarecertain  things  that 
a  man  In  business  must  do. 
He  must  have  an  office,  he 
must  put  out  a  sign,  and 

!   he  must  aiivertise. 

He  must  make  himself 

1   known  to  the  people  wlio 

!may  be  interested  In  his 
kind  of  business.  The  bet- 
ter he  does  this  the  more 
successful  he  will  be. 

Some  of  the  most  successful  men  make  it  a  rule 
to  spend  one-lifth  of  their  Income  in  advertising, 
and  they  find  it  pays. 

It  msEces  poor  business  good. 

It  makes  good  business  better. 

The  best  way  to  advertise  is  to  put  your  adver- 
tisement where  it  will  go  directly  to  the  people  who 
want  what  you  sell. 

We  give  the  kind  of  advertising  that  goes  directly 
to  the  right  spot. 

If  your  busmess  is  not  in  line  with  the  kind  our 
readers  are  interested  in,  we  don't  want  you  to  ad- 
vertise in  our  magazine. 

If  it  is,  we  can  help  you,  and  we  can  give  you 
more  for  your  money  than  you  can  get  from  any 
other  expenditure  of  it. 


'MumciPAL  Emcim 


MUNICIPAL 
ENOINEERINO 
MAGAZINE 


IlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllliS 


202       DIRECTORY  OF  AMERICAN  CEMENT  INDUSTRIES. 

are  here  made  and  the  contents  of  the  bins  are  combined  in  proper 
proportions,  being  dropped  into  tunnels  underneath  and  elevated 
and  conveyed  to  automatic  scales.  The  mixture  goes  to  ball-mills 
and  thence  to  tube-mills  and  thence  to  large  bins  with  a  capacity  for 
48  hours'  running  of  each  kiln.  Powdered  coal  is  used  for  fuel  in 
calcination.  It  is  automatically  weighed  and  registered,  and  then 
passes  through  a  rotary  dryer  and  a  20-foot  Smidth  coal-grindmg 
tube-mill,  then  being  elevated  to  bins  in  front  of  kilns  and  fed 
to  them  by  air  blast.  The  raw  material  enters  the  kiln  through 
water- jacketed  chutes.  The  clinker  is  conveyed  to  storage  bins 
with  capacity  of  20,000  barrels,  where  it  is  cooled  ])y  air  blast 
from  pipes  in  the  tunnel  underneatli,  the  arrangement  of  bottoms 
being  similar  to  that  of  the  other  storage  bins.  Smidth  ball  and 
tube-mills  finish  the  cement,  which  is  stored  in  a  stock-house  of 
72  bins  with  a  total  capacity  of  125,000  barrels.  Between  the 
ball  and  tube-mills  there  is  an  opi)ortunity  to  divert  the  clinker 
to  an  automatic  weighing  and  mixing  apparatus,  when  it  is  desired 
to  add  natural  cement  to  produce  a  second-grade  Portland  or  an 
im])roved  natural  hydraulic  cement.  The  conveyors  from  this 
point  are  arranged  in  twin  lines,  so  that  the  mill  can  be  engaged 
on  cement  of  two  qualities  at  the  same  time. 

The  cement  rock  from  the  mine  may  be  run  directly  to  vertical 
continuous  kilns  for  the  manufacture  of  natural  hydraulic  ce- 
ment. The  clinker  from  these  kilns  runs  through  a  Mosscr 
crusher  and  tluMice  through  one  of  the  sets  of  ball  and  tube-mill^ 
in  the  raw  nuiterial  department,  which  is  arranged  for  this 
pur])ose. 

Steel  and  masonry  construction  is  used  throughout,  except  the 
wooden  storage  bins  for  raw  material  and  for  finished  cement.  The 
power  ])lant  inchides  one  1,200  hors(»-])ow(M*  and  one  175  horse- 
])ower  engin(\  a  400  h()rse-])ower  air-c()ni])ressor  for  mine  power* 
a  75-kil()watt  g(»nerat()r  for  electric  light  and  ]K)wer  for  cooper- 
shop,  j)acking  room  and  machine  sho])s,  which  are  quite  complete. 
A  180-k.  w.  220-volt  belted  generator  of  the  Keystone  Electric  Com- 
pany has  also  been  installiMl.  There  are  six  250  hors^^-power  boiler?. 
The  Webster  Manufacturing  (\>in])anyV  elevating  and  conveying 
machinery  is  in  use.  The  y)lant  was  (IcsigncMJ  and  built  by  Lath- 
l)ury  iS:  S]>a(*kman.  ,  . 

See  F.  L.  Smidth  k  Co.'s  Adve  tiseiiieiit  on  Fage 


UESCRII'TIONS  OP  WORKS,  SOB 

HE  LAWRENCEVILLE  CEMENT  COMPANY,  Binnewater 
tin  ill  Kosendaie),  N.  Y.,  maker  of  Ueiujh's  Biiseadaic  cement, 
New  York  corporation,  having  its  sales  office  at  2G  Cortr 
%  street.  Now  York  City,  its  works  at  Binncwater,  in  the  town 
mdale,  Ulster  county.  New  York.  Tliiw  is  one  of  the  oldest 
largost  of  (he  conipanies  manufanturing  genuine  Roscndale 
The  present  plnnt,  Iniilt  a  few  years  aince  to  replace  the 
plant  at  Lawi'encoTiile,  whieh  hail  hccoiiLO  somewhat  out  of 
',  is  very  conipaet  and  so  arranged  as  to  turn  out  cement  with 
inimum  amount  of  labor  at  a  very  low  cost.  The  position  of  the 
s  of  cement  rock  in  tho  quarries  necessitates  working  only  one 
ry  and  the  almost  level  strata  allow  the  stone  to  bo  takcTi  out 
■  rapidly. 

3  operatioti«  of  uiHniifactnre  are  the  same  as  those  in  general 
thmughout  the  Rosendale  district.  The  burning  is  done  witli 
>  coal  in  upright  continuous  kilns.  Direct  hoists  carry 
burned  rock  from  the  kiln  shed  to  the  cracker  room,  where  it  is 
locd  in  pot  crackers  for  the  mills.  The  grinding  machinery 
lists  of  12  sets  of  4-fnot  mitl-stnnes  of  Esopus  grit,  quarried  in 
immediate   vicinity,    supplemented  by   a   double   system   of 

The  capacity  of  the  works  is  2,.'iO(l  barrels  daily. 
he  company  makes  its  own  barrels  and  sacks.   A  special  feature 
i  company's  equipment   is  its   faeilities   for  shipment;  the 
s  nf  the  West  Shore  railroad  run  into  itji  storc-houso  and  the 
pany's  private  cable  railroad  connects  with  its  dock  for  tide- 
sr  dcdiverios  hy  its  large  Heet  of  .ateaincrs  and  harges. 
flwer  is  generated  in  six  horinnntnl  tubular  boilers,  supplying 
a  for  the  main,   compressor,    hoisting  and    dynamo   engines, 
h  are  respectively  of  2,100,  S5fl  and  25  horse-power, 
r  drills  are  in  use  in  the  quarries  and  hoisting  engines  in  the 
ry  and  on  the  eompanv'.^  cnhh'  railway. 

IE     LEHIGH    POETIAND     CEMENT     COMPANY,     Allen- 
.    Pa,,    is   ri    PeiinsvKiiiiiii    corp.intliiin   orsanizcil    in    Octi-.her, 


INT  PEBBLES     electric  transmission 


ilHlR  THORON,  Importer. 

Rooms.  PluurK, 
^iHtiHK  Ei[liBHge«nn».Nc!>vYork.*i.V. 


D'OUER  ENG1NEERIN0  Ca,  PhHadilpbia 


1897.  The  company  owns  two  works,  situated  in  the  heart  of 
cement  regions.  Mill  A  is  located  at  Oniirod,  Pa.,  a  few  m 
from  Coplay,  on  the  Ironton  raiiroad,  a  branch  of  the  Lehigh  1 
ley  railroad,  and  has  a  rapacity  of  1,800  barrels  daily.  Mill  I 
located  at  West  Coplay,  Pa.,  ahont  two  miles  from  the  Onni 
plant,  and  also  on  the  Ironton  railroad.  This  works  has  a  capai 
of  3,200  harrels  daily,  total  capacity  for  the  two  mills  being  4,( 
barrels  daily.  The  works  are  most  modem  in  construction,  ' 
machinery  adopted  for  manufacturing  of  the  best  that  can  be  ■ 
tained,  such  as  Giriffin  mills,  Webster  elevators  and  conveyors.  Hoi 
packers,  etc.  AH  engines  are  cross-compound- condensing,  and  1 
boilers  are  fitted  up  with  mechanical  stokers,  making  the  plant  a 
economical,  systematic  and  practical.  The  company  owns  8ome( 
acres  of  land  underlaid  with  cement  and  lime  rock,  the  two  o 
bined  giving  them  the  necessary  material  for  making  a  Mgh-g] 
Portland  cement.  The  company  has  store-houses  sufficiently  Is 
for  carrying  500,000  barrels  of  cement  in  stock,  which  enai 
it  to  run  all  throngh  the  vrinter  raonths.  This  company  ' 
joys  a  large  demand  for  its  product  throughout  the  United  Sti 
and  abroad.  During  the  past  two  years  the  government  has  b 
large  user  of  the  "Lehieh"  brand,  and  the  company  now  has  a  la 
number  of  contracts  on  hand  which  it  is  filling  for  the  governrai 

LOUISVILLE  CEMENT  COMPANY,  of  No.  331  W 
street,  Louisville,  Ky.,  has  two  plants  for  the  manufacture  of  i 
ural  hydraulic  cement,  one  located  at  Speeds,  Indiana,  and 
other  at  Louisville,  Ky. 

The  cement  rock  used  is  a  similar  argillaceous  limestone  to  \ 
found  in  New  York  and  Pennsylvania.  Analysis  shows  an  fa 
age  composition  about  as  follows :  Silica,  15  per  cent. ;  alura 
and  iron  oxide,  6  per  cent.;  calcium  carbonate,  61  per  cent,;  > 
cium  sulphate,  5  per  cent;  magnesium  carbonate,  10  per  ( 
loss  on  ignition,  alkalies,  etc.,  3  per  cent.  It  is  quarried 
mined  according  to  the  amount  of  other  rock  and  soil  found  upoi 
the  stratum  of  cement  rock.  At  Speeds  the  quarry  is  about  IJ 
miles  from  the  works  and  the  face  is  15  feet  deep.  Steam  drilli 
and  high  explosives  are  used  to  loosen  and  break  up  the  rock 
which  is  loaded  into  skips  placed  by  a  locomotive  jib-crane  anc 
loaded  on  cars,   which  are  hauled  by  a  small  locomotive  to  i 

'  For  Electric  Light  and  Poner—See  northern  Electric  M^,  Co.,  paice  1 


TIONS  OF  WORKS. 

iker  at  the  beginning  of  the  mill  procesB.  The  breaker  is  pro- 
id  with  Bcreens  for  separating  the  rock  into  three  sizes,  which 
burned  io  separate  kilns,  thus  saving  fuel  and  increasing  the 
iformity  in  the  burned  clinker.  The  rock  is  dropped  into  cars 
nled  by  cable  up  an  iiiclinerl  plane  over  the  top  of  the  kilns,  and 
Inmped  directly  into  them.  The  coal  pockets  are  located  under 
Sestle,  from  which  the  railroad  cars  are  dumped,  and  they  in 
dump  into  small  eai's  below,  which  are  drawn  by  cable  np  an 
.ned  plane  and  dump  into  bins.  It  is  drawn  from  the  bins 
coaling  cars  equipped  with  swivel  spouts  for  'spreading  the 
i  uniformly. 

it  the  bottom  of  the  kilns  the  clinker  is  drawn  by  means  of  in- 
led  planes  into  ears,  hauled  up  an  inclined  plane  and  dumped 
chates  leading  to  the  crushers.  The  material  is  thus  handled 
Irely  by  machinery  from  the  time  it  is  loaded  on  the  skips  in  the 
urry.  From  the  crushers  the  clinker  goes  to  the  crackers  and 
passing  over  separators  after  each  reduction  to  re- 
re  the  fine  material,  which  is  conveyed  to  the  packers,  where  it 
reighed  and  packed  into  bags  automatically,  through  the  Ci«k 
lies  Automatic  weighers,  the  packers  and  bag-holdere  having 
E  novel  and  advantageous  features. 
rhe  power  plant  includes  750  horse-power  boilers,  a  300  horse- 
T  and  a  GOO  horse-power  Corliss  engine,  besides  the  looomo- 
and  crane  mentioned. 
UTjouisviUe,  Ky.  (Palls  mill),  the  quarry  is  located  in  the  bed 
the  Ohio  river,  and  can  only  be  worked  during  low  stage  of 
ter  in  the  slimmer  season.  The  character  of  the  rock  and  the 
Kjefis  of  manufacture  is  practically  identical  with  that  which  ob- 
m  at  the  Speed  mill,  located  at  Speeds,  Ind. 


Lathbury  &  Spackman 

Fengineers  and  chemists  I 


iwicrnN,  uNiLrsES  and  tests  of  cement,  concrete,  mvim  irick,  iSPHkLT 

ALL  OTHER  ENSINEERING  MATERIALS. 

OHJce  and  Uboratorios,  1619  Filbert  St.,  PHIUDELPHIA. 


•? 


Spwdfi  Stiir  ami  J.  HuIiiil-  Star  bnindt^  i.<(  I^uisville  iiaturst 
hydi'aulip  cement  arc  iiianufattureil.  also  Horw.--Shoe  and  S*i 
brands  eiow-setting  Louisville  uatural  hvdraulie  cement. 

THE  LUPTON  PORTLAND  CEMENT  COMPANT.  Luptira, 
Mieh,.  is  reported  in  have  been  incorporated  in  New  Jersey  in  J: 
uary,  I-JOl.  for  tlie  purpose  of  erecting  &  plant  at  Luplon,  Mich, 
with  a  capacity  of  1,300  barrels  and  coKtiog  about  $400,000.  8e 
Nolc  A,  pajte  152. 

THE  MANKATO  CEMENT  WORKS',  Mankato,  Minn.,  ma 
iifacture  natural  Hydraulic  cement,  the  capacity  of  the  works  h 
ing  1,200  barrels  a  day.  The  cement  is  largely  used  by  railroal 
cities,  the  United  States  government  and  others  in  Minnee 
WiBcongin,  Iowa,  Monttina,  Nebraska,  Colorado.  Two  brands  ai 
marketed,  Mankato  and  TT.  R.  0.  Clifford  Rie!inrd.«on  reports 
analyses  of  the  various  sirata  in  tin-  <[iian->- ; 

stratum.  I  2  S  t 

SilicB,  SiO, 12.U  10.10  1(5,80  8.90       U 

Soluble  Iron,  FejOj 1.58  1.14  trace  1.02 

Soluble  Aiumina,  A1,0, 90  1.18  4.20  1.50 

Insoluble  Iron,  FejOj, 26  ,20  trace  trace 

Insoluble  Aliimina,  Al,0, 3.82  l.GO  4.56  1.90 

Soluble  Lime,  CaO 23.CG  25.90  22.20  21.85 

Insoluble  Lime,  CaO 00  .00  .00  .00 

Soluble  Magnesia,  MrO 16,41  13,70  11.57  15.60 

Insoluble  Magnesia,  MgO 43  1.21  .42  2.89 

Sulphuric  Acid,  SO. 13  .26  .22  .18 

Potash,  KaO 2.02  1.74  2.83  1.15 

Soda,Na,0 1.50  1.70  1.92  .38 

Loss  on  Ignition,  CO, 39.07  41.29  35.90  41.80 

100.62      100.14       100.62      100.07 

MANLIUS  LIME,  PLASTER  AND  CEMENT  COMPAQ 

Manlins,  New  York,  is  reported  as  making  natural  hydraulic  ( 

ment  as  a  part  of  its  buBiness.     No  information  has  been  roceivi 

See  Nnle  A,  page  LIS. 

MARQUETTE  PORTLAND  CEMENT  COMPANY.  LaSal 
IllinoiB.  See  Note  B,  page  152.  No  information  has  been  recei' 
concerning  this  company,  except  that  the  works  are  locatei 
Deer  Park  Oleit.  The  Webster  Manufacturing  Oompan/a  ( 
vating,  conveying  and  power  transmission  machinery  and  Do 
Manufacturing  Company's  rope  transmissions  have  been  install 
Analyses  (,f  the  limestone  ami  day  lined  aw  raw  materials 
given  in  Ihi-  |l.  S.  Oeol.  Survey  Reports,  as  follows: 
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Calfiium  CnrboDate     88.1tl 

Magnesium  Carbonate , , 1.78 

MagDsaitt ,,,,..  2.57 

Silica 8.20  :A.m 

Iron  Oxide  and  Alumina .   1.30 

.\luininit 19.;i.1 

Lime 3.29 

Sulphur 2.:W 

THE  MARYLAND   CEMENT  OOMPANY.   BHltinwm-.   Md., 

constructixl  at  >SparTOw's  Point,  Md,,  tho  sepond  plant  eHta()Uslii>J 

n  this  (!Ountry  for  the  manufacture  of  pi'mcnt  from  lilast  fiimat^ 

I  slajf.    Oiilmn  iron  ores  nnd  oysttT-shcll,;  are  tlio  iiiatcrials  used  in 

I  the  blflpt  fiirnaws,  ami  most  of  tlip  msullinn  ulan  is  suitublc  for 

laikiiig  wniont,  wiion  profHTly  trpatpil.     Thp  sla^  to  Ijo  used  in 

Itnaking  coiiiptit  is  riiii  from  the  fiimacp  into  a  I  rough  with  a  larg* 

■  stream  of  cuhl  watpr,  flip  rpsiiltlnf;  thin  porous  flakes  bpinn  re- 

llaineii  in  a  car  as  the  watpi"  drains  away.    Tho  remaining  water  it 

|removeil  in  a  Rnjf^le.i-f'olps  dryer,  throujjh  which  the  material  if 

'd,  and  then  elevated  to  the  sppond   lioor.      Here  the  ppnpf^ 

mount  of  slaked  lime  is  added  nnd  tlie  niixfiirp  is  deposited  In 

Jharjtes  of  fixeil  size  in  closed  pebblr^millR.  where  it  is  ground  for 

I  fixed  ppriml  of  time.     Owini;  to  the  differpnee  in  ppppifie  grav- 

.  itv  of  the  materials,  it  is  not  pousiderefl  posnible  to  uw  (wntinuoiis 

millii-     Whi-n  tho  grinding  is  completed  the  finished   produet  fit 

cliiicharged  into  a  conveyor  in  ths  baH?ment  and  elevated  to  th» 

pa«'king  deiiartnii-nt,  where  it  is  put  into  liarrelp  hv  Howes  pack- 

oi*.     Fonr  brands  of  pozzuolana  ci-nient  are  made.  Penn.  Tolfw, 

fataiieco  and  Rhim>cero»,     A  chcmieat  analyses  of    the    cvmont 

~  I  silica,  27.1.5  |ier  cent.;  alumina.  10.80:  lime,  .51.57;  raag- 

,  3.70;  sulphur.  1.38;  o.xide  of  iron.  0.90:  combined  water 

BOOTH,  GARRETT  &  BLAIR 

lAnalytical  and  Engineering  Chemists 
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3.50;  undetermined,  2.00;  specific  gravity,  3.10.      See  Note  D, 
page  152. 

THE  MICHIGAN   ALKALI    COMPANY,  Wyandotte,  Mich.,  in 
its  process  of  making  caustic  soda,  uses  much  limestone  and  has 
a  waste  product  amounting  to  more  than  100  tons  a  day.    In  look- 
ing for  a  method  of  disposing  of  this  refuse,  the  use  of  it  for 
making  Portland  cement  was  suggested.     The  limestone  formerly 
used  contained  too  much  magnesia  to  make  good  cement,  and 
when  this  was  discovered  the  limestone  was  changed  and  the  pres- 
ent supply,  obtained  from  Bellevue,  Mich.,  contains  96  per  cent, 
calcium  carbonate,  1  per  cent,  magnesium  carbonate  and  2  per 
cent,  silica.    Clay  is  found  on  the  grounds  of  the  works  at  Wyan- 
dotte, which  are  located  on  the  bank  of  the  Detroit  river.     It  has 
some  small  pebbles  in  it  which  are  utilized  to  supply  a  deficiency 
of  silica  in  the  clay.    It  is  hauled  in  cars  to  the  clay  storage  build- 
ing, where  it  is  broken  up  in  a  combined  conveyor  and  disinte- 
grator, whence  it  is  elevated  to  a  rotary  dryer.     It  is  then  pulver- 
ized and  elevated  to  storage  bins  in  the  second  floor.     The  waste 
from  the  caustic  soda  plant,  practically  precipitated  chalk  with 
about  40  per  cent,  of  water,  is  brought  on  a  traveling  crane  to  the 
second  floor  of  the  cement  plant,  where  the  proper  proportion  of 
clay  is  added  and  the  mixture  run  into  a  long  pug-mill,  where 
more  water  is  added.     It  drops  thence  into  tanks  provided  with 
agitators,  which  thoroughly  mix  the  ingredients  before  discharge 
into  a  tube-mill  for  grinding.     Tanks  below  the  floor,  also  pro- 
vided with  agitators,  receive  the  ground  slurry  and  give  oppor- 
tunity for  correction  of  the  mixture.     Thence    the    material    is 
pumped  to  steel  tanks  in  the  second  floor,  provided  with  agitators, 
and  can  be  pumped  directly  into  the  rotary  kilns  or  to  a  stand- 
pipe,  from  which  it  flows  into  the  kilns.    The  kilns  are  60  feet 
long  and  6  feet  in  diameter,  with  water- jacketed  inlet  pipes  and 
lined  with  aluminous  fire-brick.     The  clinker  discharged  at  the 
lower  end  drops  into  a  hopper-shaped   concrete  pit,   which,  dis- 
charges into  an  elevator,  by  which  it  is  carried  to  a  cooling  bin 
having  a  succession  of  metal  floors,  each  with  one  opening.    Arms 
revolving  about  a  central  shaft  push  the  clinker  around  so  that  it 
drops  succ(^siv(^ly  from  floor  to  floor,  a  supply  of  air  aiding  the 
cooling  process.    American  Blower  Company's  exhauster  draws  air 
through  the  cooler  and  furnishes  blast  for  (toal  feed  to  kilns,  coal 

Parkhurst  Combined  Curb  and  Gutter  is  in  use  in  leading  cities. 
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BlTerized  in  F.  L.  Smidtli  &  Co.'s  Davidsen  tube-milla  liiSS^ 
iuel  used.     'Phis  clinter  is  then  elevated  and  conveyed  to  SmidJ 
ball-ioills  and  tube-ini]lg  in  succeBBioa,  and  thence  to  the  sto 
house,  which  is  conveniently  designed  for  storage  and  for  pac 
ing.    The  process  is  practically  automatic  from  beginniug  to  e 
The  boiler-room  contains  three  350  horse-power  water-tube  boilen^ 
I   and  the  engine-room  a  600  horse-power  engine.     The  works  were 
designed  by  Lathbury  &  SpackmaD.     The  Detroit  river  and  the 
Lake  Shore  &  Michigan  Southern  and  Michigan  (Jentral  railways 
give  the  besi,  of  shipping  facilities. 

Detailed  analyses  of  the  limestone  obtained  from  Bellevue, 
Bellevne  clay,  which  is  also  used,  and  of  the  completed  cemer 
I  show  as  follows : 

WyandottB 
DelluvuD  BeUacue  PortlHDil 

Limes  Eon?.  C'laj'.  Ceuiont. 

SUica 2.50%  (ia.lOgt  23.80% 

Osidea  of  Iron )  ,  an  oi  im  \  2.40 

Oxide  of  Alumina S  '"^  -^■""  i  8.00 

Carbonate  of  Ldme 94.80  0,75 

Lime G2.10 

Magneaia l.m  0.80  2.00 

Sulphate  of  Lime 1.50 

Combined  Water 9.35 

Alkalies  and  Moisture. 0.80 

Large  quantities  of  Wyandotte  Portland  cement  have  been  used 
iQ  public  buildings  and  in  public  work,  in  foundations  of  machin- 
ery and  in  the  eonstnietion  of  several  of  the  new  cement  plants  in 
the  Michigan  district,  50,000  barrels  having  been  used  in  public 
work  in  Chicago,  8,500  barrels  in  Detroit  public  work.  Cement  was 
first  made  in  the  works  September  1,  1839.  F.  B.  Holmes  &  Co., 
Hammond  Building,  lietroit,  are  the  general  sales  agents. 
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THE    MICHIGAN    PO   TLAND    CEMENT    COMPANY,    t 

HalLT.  Midi..  IS  u  iliciu^'aii  c(,r|X)niUoii.  willj  I'.u-lodos  ill  Uol 
water  anrt  Qiiiucy,  Mich.  Two  brands  are  low  manufactured,  ' 
Wolverine  brand  has  been  on  tlie  market  for  over  two  years.  Th 
it  gives  satisfaction  is  shown  by  an  increase  of  over  60  per  cent. 
the  sales  of  1900  over  that  of  1899,  the  total  sales  for  the  two  yei 
being  275,903  barrels.  The  capacity  of  the  works  producing  I] 
brand  is  now  1,600  barrels  a  day.  This  brand  is  used  throuj 
out  the  States^  of  Ijidiana,  Michigan,  Ohio,  largely  in  lllinc 
Iowa  and  Minnesota,  and  sales  are  made  in  most  of  the  Sl«i 
from  Texas  to  WiscoiiHin  and  Idaho  to  West  Virginia,  includi 
also  Cuba  and  Canada.  The  capacity  of  the  works  niating  I 
Eclipse  brand  is  also  1,500  barrels  a  day.  The  mar!  used  is  < 
tained  by  dredging.  The  wet  process  of  manufacture  is  folio*] 
the  clay  or  shale  lieing  ground  in  dry  pans,  the  clay  and  marl  1 
ing  mised  in  pug-mills,  ground  in  tube-mills,  burned  in  i 
kilns  and  the  clinker  ground  in  Griflln  mills  on  the  sau 
plan  followed  by  the  Bronaon  Portland  Cement  Works,  and  gii 
in  the  description  of  their  works.  Bonnot  Co.'s  machinery  1 
been  installed  and  American  Blower  Company's  fans,  also  one 
their  heaters  for  warming  and  drying  marl  pile  In  wint 
Dodge  Maniifactnring  Company's  full  transmission  plant  has  b 
installed  at  both  plants,  that  at  Coldwater  including  two  750  hon 
power,  one  300  horse-power,  and  two  50  horse-power  rope  t 
sions,  with  quills,  clutches,  cut-off  couplings,  line-shafting,  ete.  Th 
Quincy  plant  has  the  same  with  several  more  rope  transnuBaoiu. 
Chemical  analyses  of  the  materials  and  product  show  as  follo«8i 

Clay.  Mnd. 

Loss  on  Ignition 7.75to   8.50* 

Organic  Matter 1.0   to   T.O^ 

Silica 58.75  to  60.B0 

Titanimn  Oxide 0.75  to   0.85 

Ferric  Oxide 7.95  to   8.45 

Aluminum  Oxide 19.83  to  19.40 

Silicates,  i Deluding  Ferric  Oxide, 

Aluminum  Oxide  and  Silica 1S>    to  10.0 

Calcium  Oside 0.95  to    1,3.".      ai.U    to  98.0 

Mart"""""  "''■!'■  1,20  to    1.45        0.85  to    1.25 

Siili'bii'    !■ 0.57  to    0.05 


j-(d  are  -I  to  3.4  parts  by  weight  of  marl  i 
anent  has  beeu  n.^'d  on  tlic  Chicago  draini 

■tt  used  In  the  leading  Amerivan  nictorl 


(uiiaJ.  in  bridfti-  (iiite.  t-li-.,  iiinl  i-idpHnlk  >tii<i  curb  anil  gutter  m 
p)iicaj;(i  atnl  clH^whcrt'.  as  »i>U  iib  iu  ruiiinlatiim  nf  liuililiu^  and 
icrete  arcbos. 

THOMAS  MILLEN  &  SOSS,  Wayland.  N.  Y..  Ii,-gaii  the  inan- 
of  Portland  wnu-nt  at  Wayland,  N.  Y..  in  18!)3,  having 
wiiiovt'd  from  Smith  Bend.  Indiana,     Marl  and  elay  arc  the  ina- 
tarials  uecd  and  dome  kilns  are  ased  for  tiurning.     Sw  Note  B, 
[t  is  reported  tliat  ^few  York  ca;>ilali^l$  have  recently 
■haspd  thi'  wo^k<^  and  will  .'iitarir.'  tliiiii. 
THE    MILWAtTKEE    CEMENT    COMPANY,    No.    7,    Plank- 
Building,  Miiwankce,  Wib.,  ie  a.  Wiei^onoin  corporation  with 
about  one  mile  north  of  the  city  limits.     The  company  was 
irated  in   1875,  and  l>egan  the  manufacture  of  teinent  the 
■ng  year.     The  lirst  mill  was  entm>Iy   rebuilt  in  1893.     In 
mill  No.  S  was  bailt  and  has  a  daily  capacity  of  2,(i(IO  bar- 
The  works  as  a  whole  can  turn  out  3,800  barrels  a  day.    The 
is  quarried  on  the  company's  property  hanled  to  the  incline 
■am  loeoincitivi;  and  the  top  of  tlie  t'ampbell  kiljiM  by  cable, 
featare  of  the  kiln?  ie  the  jjrating  at  the  bottom  and  the  uni- 
distribution  of  draft.     The  ifaleijicd  rock  from  the  bottom  of 
Idb  is  hauled  up  an  incline  in  llii.'  cruslier  in  the  mill  build- 
Frora  the  crusher  it  enters  tlie  Berthelet  separator,  which 
pits  of  screens  for  separating  the  fine  dust,  which  goes  by  con- 
to  the  packers;  the  fine  tailings,  which  drop  into  the  finiah- 
inhr-stone  mill  and  go  thence  by  elevator  to  the  scrrens  above, 
,t  UiB  process;  and  the  coarse  tailings,  which  drop  into  a 
ir  stone   and  are  carried   thence  to   the  elevator   from   the 


tiiqus  publicaMon  in  trade  literature  exclustvelu  devohed  to 
MODERN  POWER  TRANSMISSION  ENGINEERING 

■  illustraled  uiilh  typkal  inilalljlions    Other  arUdes  of  intereil  lo  t-ht  up  Id  date  facfcnj 
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crusher  to  repeat  tlie  procoss.    Tile  finished  product  is  run  throi 
packers  into  bags,  sacks  or  barrels  as  desired. 

THE  MONOLITH  POH'i'l.AND  CEMENT  COMPANY,  Ltd 
Battle  Creek,  Mieh.,  Is  constructing  works  for  the  manuiacture 
Portland  cement  at  Bristol,  lud.,  which  will  be  completed  ear 
in  1902.  ^ 

NATIONAL  CEMENT  COMPANY,  16  Secoiid  Nattonal  Ban 
Building,  Pittsburg,  Pa. — No  information  regarding  this  compu 
lias  been  received,  except  that  the  secretary  and  manager  are  all 
officers  in  the  Castalia  Portland  Cement  Company  of  Pittsburg.  & 
Note  A,  pag*  152, 

NATIONAL  PORTLAND  CEMENT  COMPANY,  Ltd.,  J 
ronto,  Ont,  is  reported  as  formed  to  develop  cement  properties  i 
Canada.    See  Notes  A  and  B,  page  152. 

THE    NAZARETH    CEMENT    COMPANY,     Nazareth,    Pa.- 
The  Nazareth  Cement  Company    is  a    Pennsylvania    corporatil 
with  works  al.  Nazareth,  Pa.,  the  product  being  placed  ou  the  ml 
ket  by  the  Charles  Warner  Company,  of  Wilmington,  Del.,  Phii 
delphia.  Pa.,  and  66  Maiden  Lane,  New  York.     The  quarry  froi 
which  the  raw  stone  is  obtained  contains  layers  of  stone  of  u! 
form  chemical  composition,  and  continuous  analyses  aid  in  mS 
ing  a  mixture  which  will  produce  a  uniform  grade  of  cement  T 
rock  ia  conveyed  by  a  cable  way  about  a  thousand  feet  to  the  floi 
of  the  raw  material  storage  building,  where  the  cement  and  lime 
are  weighed  out  in  proper  proportions  and  dumped  into  cmsbail 
and  thence  dropped  into  the  dryers.     The  location  of  the  works 
on  a  side  hill  allows  these  movements  to  be  by  gravity.    The  stone 
from  the  dryers  is  elevated  slightly  and  conveyed  to  bins  oWt 
Smidth  ball-mills,  whence  it  is  elevated  and  conveyed  to  a  li 
number  of  Smidth  tube-mills.     Thence  the  material  is  elevated 
bins  over  the  rotajy  kilns,  of  which  there  are  seven.     A  ch£ 
chemical  analysis  ia  made  before  burning.     The  coal  for  the  kil 
is  crushed  outside  the  coal  mill  building  and  elevated  into  tlu 
coal  dryer  and  again  elevated  and  conveyed  to  hopper  over  th( 
pulverizer,  again  elevated  to  the  separator  and  the  coal  dust  eotf 
veyed  and  elevated  to  the  40-ton  storage  bin  or  directly  to  tis 
kilns.    The  clinker  from  the  kilns  is  dropped  into  coolers.    Who 
t  ifi  conveyed  into  Smidth  ball-mills  located  on  the  floor 
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thecLx;  conveyed  ami  ulevaU'd  to  binK  over  pulvcrizcrK  hi  tube- 
i.  From  the  lube-mills  the  liniiihed  produet  is  elevated  and 
eyed  to  the  stock-house,  2.50  x  150  feet  in  siiie,  dropping  from 
convt^or  through  eliutes  as  deaircil  into  the  etorajte  i)in«. 
iter  Manufaclnriiig  Coiupauy's  eonveyijis  and  elevatiTifi;  ma- 
iry  ie  in  nwe.  After  wwsoniiiji  a  propter  lenj^h  of  time,  the 
nt  is  drawn  off  through  Howes  packers  into  packages  for  the 
*t. 

e  grinding  de])artnients  are  dri^'en  by  an  800  horeo-power 
le.  The  kilns  and  eoal-feeding  machinery  are  driven  by  a 
orse-power  engine.  The  works  are  located  on  the  Bangor  & 
land  division  of  the  D.  L.  &  W.  railroad.  Their  capacity 
(out  3,400  barrels  a  day. 

lemical   analysiM  of  the   finifihed   product  (nhi>we   lime,   01.23 
:. ;  silica.  I'J.OC  :  alumina,  7.47  ;  iron,  3.2!) ;  magnesia.  3.83 ; 
ah  and  soda,  1.41 ;  sulphuric  acid,  1.34;  loss  on  ignition,  4.58, 
%\\  ALBANY  CF-ME\T  COMPANY,  Xew  Albany,  Ind.,  has 
»  at  riaiissilale  for  the  manufacture  of  Louisville  natui'a!  hy- 
lic cement  by  the  iiwiial  prucrss  of  the  district. 
BE  NEWARK  AND  ROSENBALE  LIME  AND  CE.StENT 
'ANY  has  its  directors'  office  at  831  Pnidential  Building, 
uk,  N.  J.,  and  its  sales  office  at  3!)  Cortlandt  street.  New  York. 
mills  of  the  company,  located  at  Whiteport,  Ulster  county, 
York,  manufacture  Ne war k-Eoi^en dale  brand  of  natural  hy- 
nlic  eeinent  from  the  rock  and  by  the  process  in  use  in  that  dis- 
The  shipping  wharf  of  the  works  is  at  Eddyville,  N.  Y.,  on 
out  Creok.     This  brand  of  cement  lia^  been  manufactured 
1848. 

NEWARK  LIME  AND  CEMENT  >LVNt;FACTlTBING 

•ANY  is  a  New  Jersey  corporation,  with  office  in  Newark,, 

and  works  for  the?  manufacture  of  Rosoudalc  natural  hy- 

'  wmeiil  al  R«s<>ndiilc,  K.  Y.     The  natural  cement  rock  of 

Eosendalc   region  is   the    niHlerial    used,  and   the   methods  of 
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burning  and  ^rini^inp  are  practically  the  same  as  when  the  n 
were  first  established  in  1837.  Set?  riescription  nf  other  Sa 
(IhIp  plants. 

THE  NEWAYGO  PORTLAin)  CEMENT  COMPAHY.  of  Ne 
waygo,  Mich.,  have  completed  their  plant  and  will  ho  in  full  opet* 
tion  about  May  1,  1901.  The  plant  is  al!  steel  and  brick  e 
Btniction,  and  has  a  capacity  of  1,000  barrels  per  day.  Their  n 
and  clay  deposits,  aggregsting  aver  1,000  acres,  are  of  unuai 
purity  and  uniformity.  All  raw  material  is  received  in  ston 
bins  nnder  the  receiving  track  of  a  trestle.  The  marl  is  fed  t 
the  bins  upon  separators,  and  thence  pumped  by  oompressed  i 
into  largo  tanks.  From  these  tanks  the  chemist  takes  his  a 
pies  for  analysis,  to  detennine  the  proper  proportion  of  clay  to 
added.  The  marl  then  flows  by  gravity  into  measuring  tanks.  1 
clay  is  first  analyzed  and  then  brought  from  storage  by  con? 
ore  into  disintegrating  mnchines,  to  chop  it  up  fine,  and  tha 
into  a  large  Cummer  dryer.  Prom  the  dryer  it  is  elevated  i 
two  buhr-mills,  where  it  is  ground  fine,  and  thence  into  a  la; 
mixing  png,  into  which  the  marl  also  flows  by  gravity.  The  bIo 
is  then  pumped  into  three  tanks,  where  the  chemist  takes  his  I 
ond  samples.  If  the  mixture  is  not  exactly  right,  the  percent] 
of  discrepancy  is  determined  at  this  point,  and  either  pnre  E 
or  pnre  mar!  is  added.  The  slurry  then  runs  into  the  autonis 
feeders  over  the  tnbe-niills,  in  which  latter  the  material  is  grooni 
the  second  time.  From  there  the  slurry  is  fed  automatically  into 
Eonnot  rotaries  whence,  after  it  has  been  hnmed  into  clinker,  i 
is  discharged  into  McCaalin  conveyors,  which  conduct  it  throng 
the  cooling  tower  into  the  Griffin  mills.  Flowing  from  these  b 
gravity  into  screw  conveyors,  the  finished  cement  is  com 
the  warehonse.  and  from  there  into  the  packing  house,  where  it  J 
drawn  off  through  packers  into  -pHrkages  for  the  market. 

All  of  the  machinery  is  of  the  most  modem  type  aJid  of  UIH 
ually  substantial  hnild,  and  much  «f  it  was  made  after  spe 
All  power  is  furnished  by  the  Muskegon  river  by  me< 
of  eight  huge  water-wheels  under  a  15-foot  head,  and  i8  electrics" 
distributed  throughout  the  plant.  The  machinery  has  been  in^ 
vidualized  as  much  as  possible,  and  shafting  has  been  aln 

Many  Cement  Mannfbuturers  nse  Griffln  Hills. 


'  eliminated.     Under  such  circumstances,  perfect'  and   iini- 

grinding,  mixing  and  burning  are  insured. 

e  Newaygo  Portland  Cement  Company  have  been  making  ce- 

frnm  their  raw  materials  in  small  experimental  kilnR,  etc., 
he  last  18  months,  and  have  shown  that  they  can  produce  a 

excellent  nroduct, 

IE  NEW  ENGLAND  PORTLAND  CEMENT  COMPANY, 
ftmford,  Comi.,  is  making  exteneive  alteration  and  ia  not  now  in 
ing  order,  but  expects  to  he  ready  mme  time  in  1901.  Lime 
from  the  Berkshire  hills  and  silica  from  Iiong  Island,  with  a 
added,  are  the  materials  to  be  nsed.  Griffin  mills  for  grind- 
re  to  be  used. 

le  product  will  bo  a  perfectly  white  hydraulic  cement,  and 
probably  be  marketed  as  White  and  Pure  brand.  The  inEor- 
m  received  is  not  sufficient  to  determine  whether  this  brand 
:d  be  classed  as  pozzuolana  under  the  definitions  adopted, 
!W  JERSEY  PORTLAND  CEMENT  COMPANY,  Peri:h 
oy,  N.  J.- — The  Climax  brand  of  Portland  cement  manufae- 
1  by  this  company  is  made  by  mixing  granulated  blast  furnace 
and  slaked  lime  without  subsequent  calcination,  substantially 
scribed  for  other  similar  plants.  See  Note  D,  page  162, 
te  brand  is  classed  as  pozzuolana  without  autinrity  from  the 
Muy,  which  has  read  the  above  description  and  has  not  plo- 
wed it  incorrect. 

IL.  &  W.  C.  NEWMAN,  Akron,  N.  Y.,  is  a  partnership  manu- 
Akron  natural  hydraulic  cement  for  the  Union  Akron 
mt  Company  of  Buffalo,  to  which  reference  may  be  made  for 
ler  details. 

IE  NEW  YORK  AND  ROSENDALE  CEMENT  COM- 
T,  of  No,  280  Broadway,  New  York,  manufactures  one 
1  of  Rosendale  natural  hydraulic  cement  known  as  the 
Dklyn  Bridge"  brand,  at  its  works  at  Wilbur  and  at  Rosendale, 
IT  county,  N.  Y.  The  justly  celebrated  Rosendale  cement 
iwas  discovered  at  Rosendale  about  the  year  1823,  and  this 
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c'Oiii])any\s  works  an;  locatcM]  whoro  the  first  cement  was  made.] 
The  di])  of  the  strata  is  not  so  great  a.s  in  some  of  the  cement  rockj 
mines,  and  the  cars  are  run  easily  to  tlie  mouth  of  the  mine  and' 
thence  over  the  top  of  the  kihis.  Some  of  the  large  kihis,  ellipti- 
cal in  cross  section,  have  a  cai)acitv  of  250  barrels  a  day  each.  The 
clinker  is  drawn  in  cars  uj)  an  incline  to  the  crushers,  thence  it 
enters  the  separator  system  and  the  grinding  mills.  The  works 
are  located  on  the  Delaware  and  Hudson  canal  and  the  Wallkill 
Valley  railroad. 

THE  NEW  YORK  CEMENT  COMPANY,  Rosendale,  New 
York,  is  incorporated  under  the  laws  of  the  State  of  New  York, 
with  its  princi])al  office  or  place  of  business  at  Rosendale,  TJlstei 
county,  New  York,  and  sales  office  at  No.  29  Broadway,  New  York 
City,  N.  Y.  The  mines  and  manufacturing  plant  are  situated  ai 
Lefever  Falls,  Township  of  Rosendale,  Ulster  county.  Now  York, 
on  the  line  of  the  Delaware  and  Hudson  canal,  with  a  present  ca- 
pacity of  over  2,000  barrels  ])er  day.  The  property  of  this 
company  consists  in  part  of  four  hundred  acres  of  very  pure 
hydraulic  limestone  and  a  sul)stantial  modern  plant  in  oj^eration. 
The  utmost  care  is  exercised  in  the  selection  of  the  natural  rock  and 
its  manufacture,  and  all  shipments  are  fully  tested  for  tensile 
strength,  setting  qualities,  fineness,  uniformity  and  weight  before 
leaving  the  mills.  It  has  Ix'-en  in  general  use  for  over  forty  years 
on  the  most  important  wovks  ever  attempted  in  this  countn%  and  hat= 
always  met  with  the  ap])roval  of  tbe  engineers  and  architects  in 
charge  of  construction.  As  a  Tlosendale  hydraulic  cement  its  repu- 
tation for  excellence  is  established. 

THE  N()ET11A]\1PT()X  PORTLAND  CLEMENT  COMPANY 
2()  Broadway,  New  York, is  constructing  works  at  StockertowUjPa., 
for  tbe  manufacture  of  Portland  cement  fnmi  the  usual  materials 
of  tbe  Lehigh  region.  'I'be  Webster  Afanufacturing  Company's  ele- 
vating, conveying  and  ])()wer  transmission  machinery  is  being  in- 
stalled.    Further  information  is  withheld  at  present. 

T\\\<]  F.  ().  NORTON  (M^:MENT  COMPANY,  92  Broadway, 
New  York,  has  plants  at  Binnewater  and  at  High  Falls,  N.  Y.,  fol 
the  manufacture  of  Norton  Eosendale  Brand  of  natural  hydraulic 
cement.     The  usual  process'  of  mining,  burning  in  continuous  up- 
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:v^\\t  kilns  and  griiuling  in  hulir-stonc  mills  is  \\<vd.     S(v  .Vote  B, 
[)i\g{\  152. 

OHIO  VALLEY  CK^fKNT  (XJM1»ANV,  ('ementville,  Ind. 
Set^  Xote  B,  page  152. 

THE  OMEGA  PORTLAND  (^EMlvVT  ('OMPANY,  Jones- 
ville,  ^licli.,  is  a  Michigan  eori)orati(>n  with  otiiee  at  Jonesville, 
Mich.,  and  works  at  Omega  Station,  near  Mosherville,  Mich., 
where  Omega  brand  Portland  cement  is  nninu  facta  red.  Marl  and 
day  are  the  materials  used,  tube-mills  being  used  to  grind  the  raw 
material,  rotary  kilns  for  burning  and  Smidth  ball  and  tulK^mills 
for  grinding  the  clinker.  F.  L.  Smidth  iS:  C'o.'s  Davidson  tube- 
mills  are  also  usimI  for  pulverizing  the  coal  used  as  fuel  in  the 
kilns.  As  prepared  for  market,  the  cement  shows  upon  chemical 
analysis,  silica,  22.24:  per  cent.:  alumina,  7.'^(i :  iron  oxide,  2.54; 
lime,  ()4.i)();  magnesia,  2.2(> ;  sulphuric  acid,  aidiydride,  0.41;  water 
and  carbon  dioxide,  0.33. 

THE  OWEX  SOrXD  POHTLAXD  (M^^MENT  (X)MPANY, 
Ltd.,  Shallow  Lake,  Ontario. — Capacity  of  the  works,  180,000  bar- 
rels ])er  year.  The  cement  is  made  from  marl  and  clay  found  in 
Shallow  Lake,  the  deposit  covering  alx)ut  500  acres.  The  raw 
iiaterials  are  mixed  into  a  slurry  and  burned  in  Batchelor  and 
'otary  kilns,  the  clinker  being  ground  in  ball  and  tul)e-mills.  The 
•eiiuMit  has  Ikkmi  in  use  for  more  than  ten  years  in  the  erection  of 
anks  and  power  houses,  in  canal,  railroad  and  street  foundation 
ivork,  sidewalks,  etc.  It  is  also  being  used  largely  in  government 
work,  where  only  cements  of  the  highest  standard  are  ])ermitt(»d  to 
W  used. 

THE  PEERLESS  PORTLAND  (^E^fEXT  (^O^fPAXY  has 
passed  into  new  hands  and  the  works  at  Tnion  (^ity,  ALch.,  are 
lKMii<r  im])roved  and  enlarged.  The  Honnot  Company's  nuichinery 
for  the  wx»t  process,  Bradley  Pulverizer  ('oNij)anyV  Grilfin  Mills,  the 
American  Blower  (-ompanyV  discharge  fans,  one  of  them  for  dry- 
ing briquettes,  and  the  Webster  ^lanufacturing  (\)nipany's  elevat- 
ing' conveying  and  jK>wer  transmission   machinery  are   being   in- 
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stalled,  also  the  Dodge  Maniifacturmg  Company^'s  rope  tramm 
sioDS,  with  accessories.  The  works  have  manufactured  Portia 
cement  for  several  years,  ajid  the  uew  company  will  shortly  be  n 
to  supply  the  mariiet  in  larger  quantities.  Infonnation  regard! 
the  worlcs  is  withheld  until  the  improvenients  are  completi 

PEMBINA  PORTLAND  CEMENT  COMPANY,  Grand  Forfci 
N.    D. — Tills   company    has    completed   worlcs   at    Milton,   on  I 
Tongue  river,  in  Cavalier  county.  North  Dakota,  for  the  ma 
Xaeture  of  Portland  and  natural  hydraulic  cements.    The  dry  | 
cess  is  used.     Latlibury  &  Spackman  designed  the  works. 
Wehster  Manufacturing  (Jompanys  elevating,  conveying  and  fio 
transmission  machinery   is   installed.     Furthtir   information  i 
eeming  materials,  process  and  product  has  been  withheld. 
Note  L,  page  153. 

THE  PENINSULAR  PORTLAND  CEMENT  COMPA] 
Jackson,  Mich.,  is  constructing  works  at  Woodstock,  Mich.,  for 
manufacture  of  cement.  The  Bonuot  cement  machinery  aai. 
Bradley  Pulverizer  Company's  G-rifBn  mills  are  being  instal 
See  Note  B,  page  15S.  The  name  of  the  railroad  statioiij  on 
Cincinnati  &  Northern  railway,  has  been  changed  to  Cement  C 

THE  PENNSYLVANIA  CEMENT  COMPANY  has  been 
ganized  by  the  same  persons  who  control  the  Lawreuceville  Cen 
Company  and  is  constructing  works  for  the  manufacture  of  Pi 
land  cement  at  Bath,  Northampton  county,  Pennsylyani 
general  sales  ofRee  of  the  company  is  at  26  Cortlandt  street,  B 
York  City. 

THE  PHOEHIX  CEMEITr  COMPANY,  Nazareth,  Pa.,  is  a  Pel 
sylvania  corporation.  The  products  of  the  works  are  the  Pho 
and  Clover  Leaf  brands  of  Portland  cement,  for  which  the  capa 
is  800  barrels  a  day,  and  the  IXL  Hosendale  brand  of  natural 
draulic  cement,  for  which  the  capacity  is  500  barrels  a  day. 
works  are  capable  of  turning  out  cheaper  grades  of  Portland 
ment,  also.  The  Phceuix  brand  of  cement  is  made  of  a  car 
mLxture  of  natural  rock  to  give  the  proper  proportions  for  a  h 
grade  Portland  cement.  The  supply  of  material  is  apparentlj 
exhaustible,  one  drill  having  been  driven  386  feet  through 
rock,  analyses  of  which  taken  each  15  feet  of  lenj^th  of  drill 
show  a  remarkable  uniformity  in  constitution. 


PlostlcoD,  a  plastering  ueiiient.  1'he  AUbastitie  Co.,  Urand  Kapldit  1 


The  proportion  of  Silica  Tsries  from 8.42  to  15.55 

Iron  and  Alumina  from 4.92  to   9.20 

CartKioatf  of  Lime  from 72.19  to  84.13 

Mnguesiii  from , , . . . .     0.      to    3.08 

Samptes  taken  from  the  different  parte  of  the  quarry  and  snr- 
roimdiiig  property  show  similar  results,  the  variations  being  be- 
tween somewhat  wider  limits.  Perhaps  two  feet  of  soil  overhoa 
the  rock.  The  close  approximation  of  a  large  portion  of  the  rock 
to  the  composition  required  for  high-grade  Portland  cenieat  makes 
the  labor  and  trouble  of  mixing  dLffiereut  kinds  of  rock  a  minimum, 
tius  saving  considerable  expense  in  manufacture. 

Steam  drills  are  used  in  drilling  holes  for  blasting.  The  rock 
lliuB  broken  up  is  loaded  in  cars  running  on  tracks  distributed  coa- 
veniently  about  the  quarry  and  centering  at  the  foot  of  an  in- 
clined plane.  The  cars  are  hoisted  by  a  hoisting  engine  into  the 
stone  house  (60x93  feet),  where  there  is  storage  capacity  for  in- 
L  clement  weather.  A  crusher  with  a  capacity  of  25  to  40  tons  per 
^ionr,  and  requiring  30  horse-power  to  operate  it,  receives  the  rock 
uid  drops  it  on  the  dryer_  floor.  A  dryer  4  feet  in  diameter  and  35 
feet  long  is  used,  in  which  otherwise  waste  heat  ia  utilized.  The 
I  stone  is  rua  through  the  raw  material  end  of  the  milling  depart- 
ment (40x60  feet),  where  there  are  two  Smidth  ball-mills,  one 
Gates  and  one  Smidth  tube-mill,  the  ball-mills  being  htted  with 
intomatic  feeders.  The  tube-mills  are  lined  with  silax.  There  is 
a  full  complement  of  elevating  and  conveying  machinery  for  tak- 
ing the  material  from  mill  to  mill  and  then  to  the  kiln  room 
(fiOslOO  feet)  in  a  straight  and  continuous  process.  The  kiln  room 
las  a  storage  capaeity  for  24  hours  running  of  kilns.  There  are 
four  rotary  kilns  60  feet  long  by  6  feet  in  diameter,  each  supplied 
with  a  43-inch  stack  50  feet  high,  lined  with  fire-brick.  The 
bins  are  fitted  with  variable  speed  counter  shafting.  In  one  end 
rf  the  kiln  room  is  storage  for  pulverized  coal.  Two  sets  of  blow- 
(fs  are  also  located  here.  The  coal  used  for  fuel  runs  through  a 
«»1  disintegrator  and  a  tube-mill,  whence  it  is  elevated  and  car- 
ried by  a  screw  conveyor  to  the  storage  bins.    The  furnace  of  the 
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aryri-  is;  oiilsiili'  i.r  Ihc  l.iiiMiiit;.  'IV  mill  is  'AHsiH  fwl. 
ulinkiT  i.s  (ln)p]>i.'il  from  t.lif  kiln  into  the  t^oolrr,  througii 
a  pressure  blower  forces  air,  thus  heating  it  on  the  way  to  ttii 
bustion  chamber  iif  tlie  Icihi.  \V(il<?r  supplied  to  the  clinker  i 
vertnl  into  steam,  ctwtlinj^  tlu)  elinker  and  inereaeinK  the  combus- 
tion. Thp  dinker  is  thus  dipintegratetl  somewhat,  with 
of  lalior  in  hamiling.  11  is  then  elevated  to  the  clinker  end  of  tlm 
niiliiiig  department,  (idxtiO  feet,  which  is  supplied  with  direel 
■Smidth  and  one  Gates  ball-mill,  three  (!at*!s  and  one  Smidth  tiilie- ' 
mill,  m  arranf,^d  that  either  of  the  mills  can  run  on  i'ortlaiiil  ce- 
ment or  in  separate  batteiies  or  on  two  kinds  of  eenient  at  tin'' 
same  time.  The  stock-honse  is  a  stone  Imildinji  ()(t3il(i(I  ftvt  di-^ 
vided  into  bins  with  conveyors  for  ilistrilmtinn  tlie  cement  iw  tlfr- 
sired.  There  are  two  sets  of  conveyors  and  elevators,  so  that  tli 
kinds  of  eenient  ean  be  handled  at  the  same  time.  The  capa<:itT  ol 
the  storage  bins  is  yO.OlKI  barrels.  'ITie  bins  discharge  into  ant(^ 
matic  packers  beneath.  A  second  Btock-honse  arranged  U\  handl* 
a  single  kind  of  cement  is  80x2811  feet  and  has  a  capacity  of  (itl.OM 
barrels.  There  is  a  line  of  railroad  track  on  each  side  of  the  stodf 
house. 

The  natural  cement  department  consists  of  four  vertical  kilffl 
Ifi  feet  in  diameter  and  31  feet  high,  lined  with  fire-briek.  The 
eenient  rock  is  carried  in  the  cars  to  the  top  of  the  kilns  on  an  Itm 
clined  jilane  by  the  same  hoisting  engine  useil  in  the  Portlanil" 
cement  department,  and  dumped  into  the  kilns  witht 
The  coal  is  elevated  and  conveyed  along  the  other  side  of  the  kill 
deposited  on  the  door  and  shoveled  into  the  kilns  in  required 
portions.  Belt  conveyors  carry  the  i-linker  from  the  bottom  iif 
kiln«  to  the  crusher,  whence  it  goes  to  the  hall  and  tulw-nnlls  „...- 
the  stock-house.  The  mills  are  arranged  to  make  straight  natimd 
cement  or  any  desired  mixture  of  Portland  and  natural  ceineiiti 

Then.'  is  a  machine  shop   (rfixSa  feet),  a  lilaeksmith  shop,  a 
physical  laboratory  for  testing  cement  and  a  cooper  shop  (90x53 
feet)    conveniently   located    near   the   packing   department.     TW 
coal  ."torage  is  extensive  and  notably  convenient.     The  water 
ply  is  partly-from  an  artesian  well  and  partly  from  the  lowm  v 
supply,  with  a  storage  dam  under  construction.    The  ofliee  buildi 
contains  the  main   office,   recqition    nioni,    supennti'nd'-nf 
clvmicnl  iHliorafory  und  dirciois"  i-oom. 

sue  g.  L.  gteMlh  *  <^'B  *<waittew»wit  wi  Fuse  ISJ. 
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The  engine  room,  110x30  feet,  and  the  boiler  house,  74x48  fw^ 
contain  ii,200  horse-power  of  water- tube  boilers,  a 
horse-power  safety  boiler  and  tliree  100  horse-power  horizontd 
tubular  boilers  and  their  appurtenances;  also  a  35  horse-powa< 
Corliss  engine  supplying  power  for  the  raw  material  end  of  the  mill, 
a  450  horse-power  engine  for  the  clinker  milling  departmi 
the  fuel  mill  engine  and  the  fugine  operating  the  Itilna:  alw  til 
electric  light  plant,  consisting  of  an  automatic  cut-ofE  engine  a 
15-k.  w.  generator,  135  volts,  running  eight  euelosod  arc  lights  anil 
150  incandescent  lights.  All  the  power  being  in  one  room  reduces 
the  cost  for  attendance  to  a  minimum.  In  the  machine  shop  ia  u 
automatic  engine  to  run  the  machine  shop,  cooper  shop  and  pscb 
mg  room  of  one  stock-house. 

THE  PORTLAND  CEMENT  COMPANY  OF  UTAH,  Lii* 
ited.  Salt  Lake  City,  Utah,  is  an  English  corporation  manufaotul 
ing  Bed  Diamond  brand  of  Portland  cement.  The  materials  us 
are  two  grades  of  argillaceous  limestone,  which  are  mixed  by  t 
dry  process,  using  crushers,  rolls  and  rotary  pulverizers  on  the  »' 
material,  powdered  coal  for  fuel  in  rotary  kilns,  and  rotary  pa 
veriaers  and  Davidsen  tube-mills  for  finishing  cement.  A  ' 
mill  is  used  for  grinding  coal.  Electric  transmission  of  power  I 
used,  there  being  separate  motors  for  main  shaft,  kilns,  coal-griiM 
ing  apparatus  and  coal-drying  apparatus.  The  works  were  desigM 
by  Lathbury  &  Spactraan.  Chemical  analysis  of  the  rock  used  shoi 
carbonate  of  lime,  silica,  alumina  and  oside  of  iron.  Cement  ? 
first  made  in  the  works  in  1896  and  the  present  process  was  i 
stalled  in  October,  1898.  The  cement  is  used  in  water  work 
pavements,  sidewalks,  sewers,  buildings,  railroad  structures,  mind 
government  fortifications,  etc.,  in  Montana,  Idaho,  Wyom 
Utah,  Nevada,  Colorado  and  California.  In  189?,  15,000  ba: 
were  sold  and  the  sales  Jiave  increased  each  year  to  75,000  bam 
in  1900. 

POTOMAC  CEMENT  COMPANY,  Antietara,  Md.     See  Not 
A,  page   158. 

THE  PYRAMID  PORTLAND  CEMENT  COMPANY,  No.  i 
Moffat  Block,  Detroit,  Mich.,  is  constructing  works  at  Spring  i 
bor,  Mich.,  for  the  manufacture  of  Portland  cement.  The  wotj 
will  be  ready  to  supply  cement  in  1903  and  further  informatii 
will  not  he  available  until  that  time. 
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BEADING  CKMENT  COMPANY,  Reading,  Pa.,  is  a 
New  Jersey  corporation  with  works  near  Evansville,  Pa.,  for  the 
manufacture  of  Reading  Portland  cement  and  Improved  Roeeu- 
dale  natural  hydraulic  cflment.  The  usual  ceuient  rock  and  lime- 
stone of  Lehigh  region  is  used  and  the  machinery  includes  the  lat^ 
est  designa  of  Smidth  mills  and  kilns,  the  first  cement  being 
turned  out  in  September,  1900. 

HIDGEMONT  CEMENT  &  MANUFACTURING  COM- 
PANY, Bidgemout,  Va.— Works  idle. 

ROCKLAND  CEMENT  COMPANY,  Jones"'  Point,  N.  Y.  See 
Note  A,  page  152.  American  Blower  Company's  fan  ia  used  for  cir- 
culating air  through  dryer. 

ROUND  TOP  HYDRAULIC  CEMENT  COMPANY,  Hancock 
and  Round  Top,  Md.    See  Not«  B,  page  152, 

S'J'.  LAWRENCE  PORTLAND  CEMENT  COMPANY,  26(;4 
A^otre  Dame  street,  Moiitreul,  P.  Q.,  Canada.  See  Canadian  Pori- 
Irad  I'enient  Company. 

THE  SANDUSKY  PORTLAND  CEMENT  COMPANY,  San- 
duBky,  Ohio,  is  an  Ohio  corporation.  The  first  plant  of  the  com- 
pany was  constructed  at  Bay  Bridgi',  Sandusky,  using  marl  and 
clay  as  materials.  The  wet  process  "ith  rotai'y  kilns  and  Griffiii 
mills  for  making  them  into  cement  has  bfen  developed.  It  has  a 
capacity  of  COO  barrels.  Webster  Manufacturing  Company's  ele- 
Yating  and  power  transmission  machinery  is  in  use.  The  Ameri- 
can Blower  Company's  fan  removes  dust  from  the  mills.  The 
company  now  has  a  second  plant  ready  for  operation  at  Syracuse, 
Indiana,  using  similar  materials  and  process  as  the  result  of  the 
expensive  experiments  conducted  at  the  first  piant.  Powdered  coal 
is  used  for  fuel.  The  new  works  have  six  kilns,  giving  a  capacity 
oi  1,000  barrels  a  day.  A  750  horse-power  rope  drive,  with  ac- 
KiBOries,  hae  been  installed  by  the  Dodge  Majiufacturing  Company. 


AiiyiDfoni.ation„nOCmCnt     Of 

Cement  Hachinery 

will  bn  fumiahed  i>n  request  by 
the  publiaherB  of  this  liook  — 

nuniclpal  Engineering  ( 


Further  infoniialiuii    is  willilu'Ll   l^y   tlic  ro.ii|iiiuy,      S,r    N„i 
I'age  \i>-i. 

SILVEK  CHEKK  fEJIENT  COMPANY,  Louisville,  Ky.,  lias 
works  I'or  munufai-turt'  uf  Loiiisvilk-  natural  hydraulic  cement  iit 
Cement vi lie,  Ind.    See  Note  2,  page  15a. 

HIRAM  SNYDER,  329  Broadway,  Sew  York.,  lias  works  at 
Koseiidale.  New  York,  for  the  mauufacturt-  of  Kotd-iidale  natum! 
hydraulic  cement  by  the  usual  procesB. 

'the  southern  CKMENT  COMPANY,  North  Binning- 
ham,  Ala.,  has  recently  completed  a  plant  for  tho  manufacture  ( 
cement  from  blastfurnace  slag  (poaizuolana).  See  NoteB,  page  151 
An  American  Blower  Company's  fan  is  used  I'or  circulating  a: 
tliroujfh  the  di'yer, 

THE  STANDARD  CI-IMENT  COMPANY  has  works  i 
Charletitiiwn,  Ind.,  for  the  manufaeture  of  Ixiuisville  natural  li] 
draulic  ecjiient  according  to  the  usual  procwss.  See  Not^  B,  page  151 

THE  STANDARD  PORTLAND  CEMENT  COMPANi 
Hamniond  Building,  Deti'nit,  Mich.,  is  a  Michigan  corporatia 
capitalizeii  at  $1,000,(100,  which  is  constructing  works  at 
burg  Junction  to  have  a  capacity  of  1,000  to  3,000  barrels  of 
land  cement  a  day.  The  works  are  not  yet  completed  and  iu 
ation,  but  will  be  ready  to  i!U[iply  the  Standard  brand  of  Portlai 
cement  tn  the  market  in  a  short  tijue. 

THl  ST  \ND\H.D  SII ICA  CEMENT  COMPANY  is  a  N^f 
\ork  torporition  «ith  lapitdl  of  $100,000,  offices  at  No.  G6  Maid 
Lane  Niw  A  Jrk  ( it\  and  works  at  Long  Island  (.'ity.  Borough 
(jueens  New  "iork  Silica  Portland  cement  is  made  by  a  prooe» 
which  1^  intended  b>  the  inventor,  Mr.  F.  L.  Smidth,  to  be  thtf 
perfected  economical  mcthid  of  using  Portland  cement.  The  piW 
1,688  consists  m  grinding  artificial  Portland  cement  with 
inert  material  such  a  wand  or  limestone,  to  a  greater  finenfia 
than  the  original  Portland  cement.  The  Davidsen  tu^mlll  % 
used.  The  mill  is  a  hollow  steel  cylinder  i  feet  in  diameter  ftM 
16  feet  long,  half  filled  with  flint  pebbles,  set  horizontally  and  M 
Yolved  by  a  gear  and  pinion  at  one  end.  The  sand  and  cement  ap 
mixed  and  fed  into  the  revolving  cylinder  by  a.  screw  convejoi 
through  the  trunnion  at  one  end.  The  ground  cement  is  delive? 
t  the  iieriphery.  The  mill  fiperates  eontinuouB^ 
ve  biinvl^  nil  liniir  of  ii  mixture  of  one  pal 


>le  C.  Bacon,  Havcniefcr  Bldg.,  New  Tork  Cltj^ 


ponicnl   aiitl  niie  jMi't  Kiiiiil,  an  tliHI    !lli  ]»r  ivnt,  of  lh<?  resultant 
jijUiea  Portland  Pi'ini-nl    will  jwpg  through  a  N'o.  2<)l)  sieve.     THc 

rt  brands  of  the  eenifnt  are  made  of  pqiial  jtariji  of  such  cement 
the  Glfns  Fails  Portlund  Ccnienl  l.'niii])any'9  lion  Clad  hrand 

;  Portland  cement  and  linfbaway  Bi-ach  sand.  All  the  cement 
ieses  the  No.  aOO  sieve  after  the  }i;rinding,  the  4  \>t:T  cent,  re- 
minder on  the  sieve  being  all  hard  i^and.  The  cement  hag  been 
iWi  in  many  buildings  in  the  city  of  New  York  for  foundations, 
MTS,  fli-e proofing,  in  eoncrele  foundation  for  asphalt  walks,  in 
rnch  hydraulic  work  iis  the  ]K>o1  in  Central  Pyrk,  the  retaining 
I'alls  and  subways  of  the  Harlem  river  speedway,  and  the  testing 
lanal  at  Comi-11  T'nivcrsity,  in  atUlition  to  the  nse  Jn  the  Poek 
)epartnient. 
THE  TEXAS  POETLAND  CEUENT  COUFANY,  Dallas,  Texas. 
unufaetUTes  the  live  Oak  hrnnO  of  Portland  cement.  The  cap- 
IWization  i^  $20,01)0.  The  eapafity  of  the  work^  is  100  barrels  a 
lay,  bnt  is  being  inerear;cd  to  300  harreb.  Cement  was  first  made 
iiB  December,  1899.  The  Bonnot  Company's  wet  pro<-ess  maehin- 
'Wf  16    used.      The    maehinery    used    includes    rotarv    kilns    72 
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The  cardinal  point  in  business  success  is  to  make 
yourself  known  lo  every  person  who  can  add  anything  to 
your  business. 

It  is  not  possible  tor  you  to  know  all  these  people,  but 
they  can  be  made  to  know  about  you.  This  is  your 
advantage. 

Advertising  does  this.  It  opens  ttie  field.  Success  de- 
pends on  how  wisely  this  advertising  is  done.  If  It  reaches 
people  In  your  line  it  pays. 

If  you  want  business  from  the  field  represented  by 
Municipal  Engineering  Magazine  It  will  pay  you  to 
advertise  In  il. 


Don't  You  Want  Equal  Advantage  in  this  Field 
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inches  in  diameter  and  fifl  feet  lonji,  crusher,  dryer,  ijry  pans,  pug- 
mille,  wet  ball  and  tiibe-milla,  storage  tanis  with  agitators,  bftll- 
mills  and  tube-mills  for  clinker  grinding.  A  300  horse-power  en- 
gine, &  350  horse-power  engine,  4  tubular  boilers  each  72  inches 
by  16  feet,  furnish  poiver.  The  analyses  of  the  materials  used  and 
the  cement  show  as  follows ; 

Limehtoue.  Clay.  Cement. 

CaCOj 1.43%  2.059^ 

CaO 62.35CP!- 

A1,0, 0.23  2S.75            8.35 

Pe.Oa 2.05  4.10             4.25 

SiO, 6.10  eo.ffi          22.50 

SO. trace  trace 

IcDitioD  Loaa 8.73 

Sulphur 1.75 

Alkalies trace 

The  proportion  of  raw  materiala  used  is  Tii^  to  one. 

The  cement  has  been  used  in  street  paving  and  sidewalks  in 
Fort  Worth  and  in  foundations  and  flreprooflng  of  buildings  in 
Dallas,  Fort  Worth,  etc.,  and  in  railroad  work  on  T.  &  P.  Ry. 

THE  THREE  RIVERS  CEMENT  COMPANY,  Thrt-e  Rivera, 
Mich.,  is  reported  to  have  been  incorporated  to  construct  a  plant 
on  Pleasant  Lake,  about  three  miles  from  Three  Rivers.  See  Note 
A,  pago  152. 

TWENTIETH"  CENTURY  PORTLAND  CEMENT  COM- 
PANY, Fcnton,  Mich.    See  Note  A,  page  152. 

THE  UNION  AKRON  CEMENT  COMPANY,  office  No.  14 
Erie  street,  Buffalo,  N.  Y.,  is  the  sales  agent  for  the  Akron  sti 
brand  natural  hydraulic  cement,  manufactured  by  H.  L.  &  W.  ( 
Newman  and  the  Akron  Cement  Works,  at  Akron,  N.  Y.  The  a 
pacity  of  the  works  together  is  2,000  barrels  a  day.  Cement  hi 
been  manufactured  in  these  works  since  1840  and  has  been  uw 
in  many  public  works,  by  many  railroads  and  in  the  constructio 
of  many  bridges  and  buildings  in  Massachusetts,  Connecticnt,  Marj 
land.  New  York.  Pennsylvania,  Ohio,  Indiana,  Illinois,  Iowa,  Mit 
souri.  Arkansas,  and  other  St.ates,  to  the  extent  of  about  300,00^ 
barrels  a  year  at  present  time.  The  ordinary  vertical  Idlna,  buhr 
stones  and  pebhle-mill  are  used  in  the  process  of  manufacture. 

THE  UNION  CEMENT  AND  LIME  COMPANY,  421  Mai] 
street,  Louisville,  Ky.,  has  works  for  the  manufaefcure  of  Loult 
ville  natural   hydraulic  cement  by  the  usual  process,  at  Cemeni 
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U  and  SellersbiirR,  Ind.,  and  on  the  falls  of  the  Ohio  at  Louifr 
ville,  Ky.  Cement  was  first  inarlc  by  the  eomptmy  in  1866.  Ill 
1900  the  sales  of  Oie  two  brands  made  by  the  company  amounted 
Id  913,000  ban-cle. 

TUB  UNITED  STATES  CRMENT  COMPANY,  Sellerebura 
liiii,,  iniimifactureB  Louisvilk-  natural  hydraulic  cement  by  the  x 
w\  process, 

THE  UNITED  STATES  POHTLAND  CEMENT  COM-; 
PANT  is  reported  as  a  Delaware  corporation  with  an  authorized 
I'apital  nf  $12,500.onn,  and  Sheldon  H.  Bassett,  of  Chicago,  aa 
iIjs  agent.     Spp  Note  A,  page  152. 

THE  UTICA  CEMENT  MANTTF ACTUS  ING  COMPANY,  and  th* 
UTICA  HYDEATTXIC  CEMENT  COMPANY,  lUica,  Tl!.,  are  now 
under  the  same  ownership  and  management,  with  Meaeham  A 
Wright,  of  Chicago,  111.,  as  sales  agents.  The  processes  used  here- 
tofore are  the  same  as  in  other  natural  hydraulic  cement  plants, 
the  rock  being  mined  and  burned  in  continuous  vertical  kilns  anS 
ground  in  buhr-stone  mills.  A  new  mill  is  under  construction. 
The  ernsher  building,  30  by  54  f<«t,  will  contain  the  crushers ;  thfl 
mill  building.  S4  by  63  feet  and  24  feet  high,  will  contain  t 
Smidth  ball  and  two  Davidsen  tube-mills  of  the  largest  size  foE 
Ending  natural  cement  clinker,  heretofore  in  use  exclusively  i 
Portland  cement  mills.  The  Stnrtevant  mills  are  used  for  crushing 
snd  grinding  also.  The  boiler  room  will  contain  three  300  hors 
power  boilers,  and  the  engine  room  a  -^75  horse-power  Corliss  en- 
gine. Air  compressor  and  electric  light  plant  for  quarries  and  tniH 
hildinga  are  also  provided.  The  warehouse  is  70  by  200  feet  and. 
contains  32  bins  with  a  storage  capacity  of  80,000  barrels.  The 
weighing  and  loading  is  done  automatically  and  by  electrical  ma- 
cliinery.  Full  equipment  of  Dodge  Manufacturing  Company'5 
"hafting,  clutches,  etc.,  is  provided. 

THE   VIRGINIA    PORTLAND    CEMENT   COMPANY, 
Fulton  street.  New  York,  is  a  New  Jersey  corporation,  with  workf 


CHARLES  CARROLL  BROWN,  «.  ^..  soc.  c.  e. 
.  .  Consulting  Engineer  ,  . 

S3  Commerctal  Club  BIrfg,  -  -  INDIANAPOLIS,    IND. 


228       DIRECTORY  OF  AMERICAN  CEMENT  INDUSTRIES. 

at  Craigsyillc,  Va.,  on  the  Chesapeake  &  Ohio  railroad.     The  cap- 
italization of  the  conijiany   is  $1,000,000.     Its  property  consists 
of  about  1,200  acres,  and  the  cement  plant  is  located  on  a  flat  area 
of  about  2i)  acres  at  the  railroad.     The  materials  used  are  lime- 
stone and  clay,  taken  from  open  quarries.    Analyses  of  the  raw  ma- 
terials and  the  finished  products  show  as  follows: 

Limestone. 

Lime 54.309^r 

Silica 

Alumina 

Magnesia 0.66 

Volatile  Matter 43.63 

Insoluble 1.46 

Sulphuric  Acid 


i 


Clay. 

Cement. 

oM% 

63.14^^ 

53.63 

21.20 

24.47 

7.90 

1.79 

2.40 

10.03 

2.82 

1.37 

I 


The  limestone  is  crushed  at  the  quarry  and  stored  under  a  track- 
leading  from  the  quarry.     From  storage  it  is  fed  into  an  elevato^ 
which   discharges   into   a   dryer,   whence   it   is   elevated   and  cor^" 
veved  to  bins  over  ball-mills  in  the  raw  material  mill.     The  shal^ 
is  similarly  treated  and  runs  through  a  roll  crusher,  and  thencr^ 
through  Sturtevant  rock  emcrv  mills.     Stone  and  clav  are  elevateC^ 
to  bins  ov(*r  an  automatic  weighing  machine,  the  clay  j)assing  firs'^ 
through  samj)ling  bins,  where  it  renuiins  long  enough  to  be  tested 
The  ])ro])er  pro])ortion  beim^  weighed  out  on  the  scales  the  mix^^ 
ture  is  conveyed  to  grit  mills  and  thence  passes  by  a  conveyor  anc^ 
elevator  to  a  large  steel  tank  back  of  the  kilns.    Rotary  kilns  an^*' 
used,  each  driven  by  a  10  horse-])ower  motor.     Pulverized  coal  is=- 
used  for  fuel,  prepared  in  a  coal  mill  with  a  dryer,  a  crusher  and  a 
tube-mill.     From  the  kilns  the  clinker  is  dumped  on  the  clinker 
pit  floor,  from  which  it  is  elevated  and  conveyed  to  the  finishing 
mill  and  run  through  ball  and  tube-mills  and  thence  elevated  and 
conveyed  to  the  stock-houses  and  distributed  to  the  storage  bins. 
Conveyors  carry  the  cement  to  tlie  packing  department  as  desiied 
and   deposit   it   in  the  distributing  bins,  from  which  it  is  dr&iril 
through  Howes  packers  into  bags  and  barrels.    The  Webster  Manu- 
facturing Company's  elevating,  conveying  and  power  transmianon 
machinery  is  used.     There  is  a  cooperages  (l(»partment  and  a  fnDy 
equipjK'd  iiiachinci  shop.     Nearly  all  of  the  buildings  are  of  hikk, 
with  slate  roofs.     The  ])ower  consists  of  a  T25  horse-power  CoiliBS 
engine,  driving  the  maehiiuTy  in  botli  raw  material  and  finishing 
mills  and  the  coal  mill. 


For  Cement  Testhig  Machinery  address  Fairbanks  Co.,  New  York. 
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Sii  fxteusion  of  tlie  ]iowLT-hou!*  is  run  hy  the  large 
miginc,  or  by  a  25U  horst-jiowev  ungini-,  mid  fiu'iiishee  power  for 
mnniug  the  stone,  kiln  aud  Mtock-houseH  and  Uil'  electric  light 
plaiit,  also  an  uir  fompri-ssor  for  the  coal  plaiiL  An  independent 
air  compressor  for  the  quarry  drills  is  located  in  the  main  power- 
liouse.  Steniii  pump  for  wat<T  su[i|)ly  is  loeatod  in  tin'  boikT  room. 
I  There  are  well-equipped  testing  aud  eheniical  lahi>ratorie3.  The 
nrnpany  has  also  wnslnieled  houses  for  operatives  and  a  genera) 
The  eapaeity  of  iho  plant  is  in  procews  of  incnsaae  from 
■  800  to  1,600  barrels  a  day. 

THE  VENTNOR  STONE  AND  BRICK  COMPANY,  Atlantic: 
City,  N.  J.,  is  reported  to  manufacture  silica  Portland  cement,  using 
1  Davidaen  tube-mills  for  grinding.    See  N"ote  B,  page  J52. 

THE  VULCANITE  PORTLAND  CEMENT    COMPANY    is 

,  New  Jersey  corporation  with  ollices  in  the  Vulcanite  Building, 

ii712   Market  stn-et,  Philadelphia,  Pa.,  aud  works  at  Vulcanite, 

'.  J.,  the  post-office  being  PliilUpsljurg,  N.  J. 

There  are  two  independent  plants  in  the  works,  one  established 

I  1895,  and  the  other  but  recently  ,]nit  in  operation.     The  ma- 

ials  used  are  the  usual  Pennsylvania  cement  nick  and  limestone, 

Quarried  in  the  immediate  vicinity.    The  cement  rock  is  conveyed 

to  the  works  by  cable  tramways  and  the  limestone  is  brought  in  by 

tail.     The  mixture  is  made  by  weight  from  the  stock  of  raw  stone, 

L    snfficient  stock  being  kept  on  hand  to  permit  the  necessary  analy- 

^Bes.     The  mixture  runs  through  two  crushers  and  over  a  plate 

^Bjreen  between  them.    Thence  it  is  carried  through  the  dryers  and 


elevated  to  Grittin  mille,  thence  to  the  rotary  kiliiH,  of  which  U 
are  five  in  the  old  mill  and  six  in  the  new.  From  the  kilus  t 
ulinier  is  elevated  to  the  top  of  eooliiig  Lanka  with  an  artilio 
draft.  The  cooled  cliakei'  runs  tlirough  urat^kera  and  GritHn  n 
from  which  it  runs  to  tlie  stoek-liouae.  Smidth  lube-mUls  are 
used  iu  grinding  Portland  cement  clinker.  The  aizc  of  tlie  plfl 
is  indicated  by  the  statement  that  the  stock-huuse  of  the  new  pli 
is  80x590  feet  and  will  store  70,000  iiarrels  of  cement  The  i 
pacity  of  the  entiir  jilant  is  a.OUO  barrels  a  day.  The  power  pli 
includes  500  horse-power  Corliss  engines,  each  driving  indepei 
entlj  a  raw  material  or  a  finishing  mill.  There  is  a  smaU  i 
iary  engine  in  the  IfOiler  house  for  the  coal  handling  machine 
also  an  air  coniprersor.  an  electric  liffhtin"  idant  and  pumps, 
verized  coal  is  used  for  fuel  in  the  rotarv  kilns.  The  Robins  e 
veying  belts  are  in  use. 

THE  WABASH  PORTLAND  CEMENT  COMPANY,  912  Unj 
Trust  Building,  Detroit,  Mich,,  is  an  Indiana  corporation, 
works  at  Stroh,  Ind.,  on  the  Wabash  railroad,  about  midway 
tween  Detroit  and  Chicago,  for  the  manufacture  of  Turkey  bra 
of  Portland  cement.  The  materials  used  are  comparatively  < 
and  unusuaJlj  uniform  marl,  and  a  clay  well  adapted  for  c 
manufacture.  The  plant  was  designed  by  Lathbury  &  Spackma 
The  wet  process  is  used  and  four  rotary  kilns  are  uaed,  with  a  da 
capacity  of  about  500  barrels  a  day.  Smidth  ball  and  tube-m 
are  used  iu  grinding  i-aw  material  and  cement  clinker.  A  Dari 
sen  tube-mill  is  used  to  pulverize  the  coal  used  for  fuel,  which 
fed  to  the  kiln  by  blast  created  by  an  American  Blower  Compai 
fan.  The  Webster  Manufacturing  Company's  conveying  and  pow 
transmission  machinery  ia  installed.  The  works  have  been  in  op 
ation  since  August,  1900,  and  plans  are  in  prepiiration  for  an  i 
crease  in  the  capaeity  of  the  works  to  about  1,000  baiTels  a  ( 
Analysis  of  the  cement  shows,  silica,  31,35  per  cent ;  insoluble  siS 
(clay),  0.43;  alumina,  7.31;  iron  oxide,  3.65;  lime,  62.35; 
nesia,  3.88;  sulphuric  anhydride,  1.78;  carbonic  anhydride,  O.S 
water,  0.55;  potash,  soda  and  loss,  0.47. 

THE  WAYLAND  PORTLAND  CEMENT  COMPAWY,  Ho< 
ester,  N.  Y.,  has  works  at  Wayland  and  Portway  (PerkinsviU' 
New  York,  for  the  manufacture  of  Portland  cement.     No  i 
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mation  has  beeu  reoi?ivi'd  t?xi*pt  that  au  American  Blower  Cm 
pany's  fau  and  Sturtt:\'ant  crusiiiiig  and  grinding  mills  has  ba 
installed.     See  Notu  B,  page  15^. 

THE  WELLHTON  POBTl.AND  CEMENT  COMPANY,  D 
troit,  Mich.,  eapitalined  at  $100,000,  is  ctouHtnicting  works  at  Well 
ton,  Ohio,  whit-h  will  he  madj'  for  operation  aljoiit  June  1,  1901. 

THE  WESTERN  PORTLAND  CEMENT  COMPANY,  "! 
ton,  S.  D.,  establishud  works  in  189U  about  four  miles  wt 
Yajilrton,  S.  D.,  for  the  uiaimfaeture  of  Portland  cement  fro 
chalk  and  the  plastic  clay  forming  the  suhsoil  of  nmch  of  Son 
Dakota,  which  overlies  the  chalk,  with  a  thin  layer  of  waste  i 
terial  between.  A  modification  of  t)ie  English  process  is  used.  T 
works  are  located  on  a  liillside  below  the  quarries  ajid  clay  be( 
and  the  raw  materials  are  run  down  to  the  mising  platform,  wl 
the  ingredients  are  weighed  out  in  the  proper  proportions  i 
dropped  tlirough  chutes  into  emshers.  Thenee  the  nii.vture  pai 
through  beaters,  where  it  is  thoroughly  worked  into  a  wet  slut 
and  passed  out  through  a  wire  screen,  from  which  it  passes  15 
dosage  tanks,  where  it  is  kept  moving  by  revolving  arms.  T 
slurry  is  elevated  to  a  second  set  of  beaters  with  finer  screen  1 
drops  into  aJiother  large  tank,  from  which  it  is  elevated  inti 
third  tank.  From  this  it  is  pumped  into  drying  chanLhers,  to 
dried  by  the  waste  heat  from  the  kilns,  or  to  open-air  drying  a 
Johnson  intennittent  kilus  are  used,  charged  with  alternate  lay< 
of  dried  slurry  and  Milwaukee  gas  coke,  capacity  310  barrels 
clinker  for  each  charge.  Buckets  running  on  an  overhead  rail  a 
hauled  by  rope,  run  around  the  drying  yard  and  over  the  kilns  i 
charging  the  air-dried  material.  The  clinker  is  crushed,  r 
through  roller  crackers  and  mill-stones,  Eerthelet  separators  1: 
those  in  the  Milwaukee  Cement  Works  beuig  used.  Four  he 
zontal  return  tubular  boilers  furnish  steam  for  a  .lOO  horae-poi 
Corliss  engine.  Much  of  the  power  transmission  is  by  rope  diiy 
There  is  a  complete  physical  and  chemical  laboratory  to  keep  vai 
of  raw  materia]  and  finished  product.     See  Note  B,  page  152. 

Analyses  of  the  raw  material  and  the  finished  cement  ajtif 
follows: 
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Carbonate  uf  Lime 88.0 

Lime 2.4  (iO.O 

Alumius (  JO  o_,i  7,7 

Oiideof  Iron \  *-°  -'-'  ?  4.3 

Carbonate  of  Magneaia 0.2 

Magnesia 2.7  0.8 

Sulphuric  Acid ,».  1.3  2.0  2.8 

Alkaliea - 0.2  1.3  1.2 

WHITE  CLIFFS  PORTLAND  fEMENT  tWMPANY.  While 
VUits,  Ark.    See  Note  A,  page  152. 

WHITE  CLIFFS  PORTLAND  CEMENT  AND  CHALK 
(.COMPANY,  Tesarkaiia,  Ark.    See  Note  B,  page  153. 

The  rei>orts  of  the  United  States  Geological  Survey  stale  that  the 
faetory  is  niortelod  aft<!r  German  factories,  the  materials,  chalk 
Jill  elav  heiiiy  gronnil  bv  dry  jirweHu,  moulded  into  brick  and 
liurned  in  Shofer  kilns.  The  eapaeitv  in  189ii  was  300  barrels  a 
day.    Analyses  nf  tiie  nialeriala  show: 

For  the  chalk,  carbonate  iif  lime,  90.23  per  cent. ;  carbonate  of 
magnesia,  1,15 ;  silica,  5.33 ;  alumina  and  iron  oxide,  3.03. 

For  the  clay,  silica,  I'S.R'i  per  cent. ;  alumina  and  'iron  oxide, 
1!1,30. 

THE  WHITEHALL  PORTLAND  CEMENT  COMPANY'S 
Works,  Cemcntj.in,  I'a.,  were  huilt  in  18i)9  on  a  modern  design 
uiMin  the  prineijile  of  carrying  on  the  various  procesBes  in  a  straight 
line  without  unnecessary  trHnsfiTH  nr  interference.  The  property 
includes  about  fi7  acres,  and  the  manufacturing  plant  is  located 
((l}Bcent  to  the  Leliigh  Viillcy  railroad.  The  usual  ljehip;h  valley 
lament  rock  is  used.  The  material  is  loaded  on  automatic  sido- 
ibmping  cars  at  the  quarry,  and  hauJcil  by  cable  to  the  crusher. 
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THE   COMING    LIGHT 

TlH  "  eiivflawl "  Itittmltta  lutttttM  MM  ■■■tnHr 
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liiih  car  coming  up  meeting  an  empty  car  going  to  quarry.   Crush- 
t  I'h  i-au  be  used  on  either  cement  rock  or  limestone  by  changing 
rtliiluH  in  spouts  to  deliver  to  proper  bins.    There  are  four  crushers 
lin'ttted  2d  feet  above  the  ground,  and  all  driven  by  one  line-shaft. 
The  stock-bins  underneath  have  a  capacity  of  4,000  to  5,000  tons. 
The  cement  rock  and  limestone  are  mixed  in  proper  proportions 
l)y  hand  and  carried  by  elevators  to  the  dryers,  of  which  there  are 
three  sets  of  two  each.    Each  set  is  run  by  a  separate  motor.    From 
i\\o  dryers  a  small  belt  conveyor  and  an  elevator  carry  the  ma- 
terial to  the  raw  stone  grinding  mill,  which  is  equipped  with  six 
batteries,  each  containing  one  ball  and  one  tube-mill.    These  bat- 
teries are  divided  into  three  sets,  each  set  having  its  independent 
motor.    A  short  screw  conveyor  and  an  elevator  carry  the  material 
to  the  stock-bins  over  the  kilns  in  the  kiln  building.     There  arc 
two  kiln  departments,  two  finishing  mill  departments  and  two 
stock-houses,  located  one  on  each  side  of  the  power  and  boiler 
rooms,  machine  shop  and  cooper  shop,  thus    making    two    inde- 
pendent lines  from  the  kilns  to  the  end.     In  each  kiln  building" 
there  are  ten  kilns,  6  feet  in  diameter  and  45  feet  long,  controlled 
by  variable  speeders.    The  feed  pipes  are  water- jacketed.    At  each. 
end  of  the  kiln  buildings  is  a  coal-grinding  department,  each  con- 
taining a  dryer  and  a  tube-mill.     Each  set  of  kilns,  dryers  and 
tube-mills  is  driven  by  a  separate  motor.    The  clinker  storage  bins 
are  18  feet  below  the  level  of  the  kiln  floor.    Two  kilns  discharge 
into  one  bin  at  any  one  time.     The  heat  from  the  clinker  bins  is 
taken  off  by  large  exhaust  fans  and  used  under  the  boilers  for 
forced  draft,  culm  being  the  fuel  used.     The  clinker  is  left  here 
long  enough  to  cool  and  then  taken  by  elevators  to  the  finishing 
mills.     In    the    two    finishing    mill    buildings    are     eight     bat- 
teries of  ball  and  tube-mills  like  those  used  in  the  raw  stone  mill, 
divided  into  four  sets,  each  set  being  driven  by  its  own  motor.    Ele- 
vators carry  the  material  from  the  ball-mills  to  the  hoppers  above 
the  tube  mills,  where  the  final  mixture  of  materials  is  made.     Con- 
veyors and  elevators  carry  the  finished  product  from  the  tube-inills 
to  the  bins  in  the  stock-houses.    Each  stock-house  has  10  bins,  each 
bin  having  a  capacity  of  3,000  to  4,000  barrels  of  cement.     Each 
pair  of  bins  has  its  own  elevators  and  packer,  to  which  the  cement  is 
carriod  ])art  by  <^ravity  and  part  by  wheeling. 

Cement  Machinery— £ai  le  C.  Bacon,  Havemoyer  lUdg.,  New  York  City. 
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The  machine  shop  is  a  five-storieii  luiilding.  On  the  first  floor 
the  machine  shop,  with  four  small  i^ngines  for  driving  the  pack- 
■  and  elevators  in  the  stock-houses,  Ihe  freight  elevator  and  the 
shinery  in  the  cooper-ship  on  the  second  floor.  The  third,  fourth 
I  fifth  fldora  give  storage  for  cooper  stock  and  barrels.  In  the 
jler  room  are  four  .'iOO  horse-power  batteries  of  boilers,  each  hat- 
y  having  two  units  and  each  unit  its  separate  smoke-stack.  The 
I  pockets  arc  well  located  to  obviate  rehandling.  In  the  en- 
e  room  are  four  large  Keystone  Electric  Company's  generators, 
t  of  22.^-k.  w.  capacity,  in  two  sets,  each  set  driven  by 
8s-compound  Corliss  engines;  also  the  motive  power  for  the  ma- 
nery  in  the  kiln  building  and  the  coa!  grinding  department. 
tJe  IB  ati  independent  auxiliary  power  building  containing  an 
^^jne  driving  a  set  of  generators,  for  emergency  use.  In  the 
itric  light  building  are  three  automatic  engines,  each  driving 
lynamo,  also  a  supply  room  ard  an  air  compressor  to  furnish 
rer  for  the  drills  used  in  the  quarry.  In  all  there  arc  six  250 
se-power  motors,  330  volts,  one  100  horse-power  motor  and  two 
borse-pnwer  motors,  installed  by  the  Keystone  Electric  Company. 
!  switchboard  from  which  all  are  started  is  38  feet  long  and  has 
panels.  The  works  can  be  nin  night  and  day  by  lfi4  men.  The 
rtcB  will  produce  3,000  barrels  of  cement  a  day  and  can  be  run 
i  rate  of  2,500  barrels  or  more.  The  mill  cost  about  $700,000. 
T-HE  ZENITH  PORTLAND  CEMENT  COMPANY,  Majes- 
Building,  Detroit,  Mich.,  is  constructing  works  at  Rrass  Tjake, 

rlCeh.,  with  a  capacity  of  1,000  barrels  a  day,  which  will  probably 
k  ready  to  furnish  cement  in  August,  1901. 
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FOREIGN  CEMENT  WORKS. 

A  few  liiiits  as  to  proi'esses  used  in  eome  of  th«  foruigu  i; 
works  will  be  of  interest  by  way  of.cuniparison  with  AmericMH 
methods.  It  should  be  remembered,  however,  that  the  rotary  kibu 
is  being  iutrodueed  quite  rapidly  and  that  within  a 
there  will  be  a  material  change  in  methods  of  burning  and  handlin},'  ] 
cement.  A  number  of  descriptions  of  works  which  do  noi  export  I 
cement  to  this  country  are  available,  but  are  not  given,  as  it  is  J 
necessary  to  restrict  the  space  occupied,  and  only  those  descriptions  I 
which  may  be  of'  assistance  in  forming  a  judgment  upon  cements  J 
found  in  this  market  can  be  given. 

ALSEN'S    PORTLAND    OBMENT    FABRIK.    Itj;ehoe 
I>agerdorf,   (iprmany.      One  Alaen  mill,  designed  by  Lathbury 
Spaekman.  is  located  at  ItKchoe,  adjoining  the  clay  deposit  iisedi 
the  plantfi.  and  two  mills  are  loeated  four  miles  away,  at  Laga 
dorf,  at  the  chalk  deposit  nsed.    A  railroHd  connects  the  two  plao 
and  carries  materials  back  and  forth..   The  grinding  of  ceme 
clinker  and  packing  of  eemnnt  is  done  at  Itzehou.    The  wet  pro 
is  used  with  wash  mills  and  settling  basins,  without  agitators.  T 
shirr^'  is  made  into  halls  or  bricks,  dried  in  tunnel  dryers  a 
cined  in  Dietzpoh  or  other  continuous  vertical  kilns.    Enhr-Bl 
are  used  for  grinding. 

DYCKERHOFF  &  SON.  Amone.  near  Biebrich,  Germany 
These  works  use  limestone  from  a  quarry  containing  layers  of  h 
and  soft  limestone  of  unifonn  composition  and  a  layer  of  soft  m 
which  varies  somewhat.  Clay  and  fuel  are  brought  to  the  works 
the  river  Rhine,  on  the  hanks  of  which  tlie  works  are  situated, 
hard  limestone  and  clay  are  mixed  by  the  drv'  process,  the  limestt 
being  corrected  if  necessary  by  the  addition  of  proportions  of 
soft  limestone  and  marl.  Tlie  materials  are  dried,  crushed  and  p 
verized  as  in  the  American  dry  process,  except  that  mill-stonee 
used  for  grinding  instead  of  ball  and  tube-mills.  The  soft  lii 
stone  and  clay  are  prepared  by  the  wet  process,  with  wash-m 
provided  with  edge-runner  mills  for  grinding  the  wet  slurry  j 
drying  basins.  The  misturos  prepared  by  the  two  procesBes,  ba 
of  the  rtime  composition,  are  mised  in  brick  machines  in  JHM 
proportions  to  produce  bricks  of  proper  consistency,  which  asei 
ther  dried  by  the  exhaust  heiit  of  the  k-ilns.  Hoffman  ring  ki 
are  used.     These  kilns  arc  arranged  around  ji  cinOi',  about  tw 
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kilns  ciiMijili'tiiifi  Ihe  round.  The  kilii-:  are  filled  with  layers  of 
flurry  brifks  aud  fuel  in  ordtT,  njid  iJie  Ituruiug  proceeda  from  kiln 
t(i  kiln  around  thp  circle.  Thus  the  ffroup  is  in  crnitinuous  action 
though  each  kiln  is  intermittent.  The  round  is  made  abmit  twice 
II  month,  producing  about  10,00(1  harrpls  in  that  time.  The  re- 
mlting  clinker  if^  ground  on  buhr-t-toues. 

HILTO\,  ANDERSON,  BROOKS  AND  COMPANY,  Hailing, 
Faversham  and  Fpnor,  England. — This  company  has  four  plants 
for  making  Portland  cement,  two  large  and  two  small,  located  on 
the  Thames  and  Medway  rivers.  The  materials  are  chalk  from 
neighboring  chalk  cliiTs  and  clay  dredged  from  the  Medway.  They 
ire  mixed  in  wash-miUs,  ground  wet  in  buhr-stoncs  and  driCid  in 
the  long  drying  chamber  of  Johnson  kilns.  Modified  forms  of 
iheee  kilns  are  in  use  at  the  WoBtem  Portlajid  Cement  Works,  Yank- 

'  tim,  S.  D..  and  reference  is  made  to  the  description  of  these  works. 

'  The  grinding  is  done  on  millstones.    Bradley  Pulverizer  Company's 
Griffin  mills  are  alpo  used  in  the  process  of  pnlveriKing. 

LAGEHDOEFE^  POHTLAND  CEMENT  FABRIK.— Eugene 
linn  &  Co..  of  ITnmhnrg,  rJennnny,  have  owned  icmcn)  works  at 
Lagerdorf  since  1889,  the  works  having  been  started  in  1876. 

The  fattory  is  situated  tn  ITolstein  on  the  hanks  of  a  shipping 
canal  which,  through  the  river  Stor.  is  connected  with  the  river 
Elbe  Iht  lighters,  which  arc  freighted  at  Tjagerdurf  directly  from 
llie  stores  of  the  factory,  ilcliver  the  cement  in  TTamburg  to  ocean 
vpssils  The  raw  materials  used  are  pure  chalk,  found  on  the 
grnunds  of  the  factory,  and  clay  of  excellent  quality,  sup]iliefl  also 
(mm  it-  own  pits,  in  inexlinustible  quantities.  The  raw  niaterialsare 
treated  in  wash-mills  with  plenty  of  water,  in  order  to  reduce  them 
mostfiniK  and  to  insure  their  most  intimate  mixture-  The  slurry 
lliOB  attained  is  very  thin  and  liquid  :  by  sifting  it,  sand,  coarse  par- 
(iclcf.  ind  vegetable  matter  are  removed.  It.  is  then  passed  on  to 
uulistonts  where  the  operation  of  blending  and  mixing  is  con- 
Imncd  Thence  the  slurry'  is  conveyed  in  conduits,  in  which  im- 
fmnties,  and  tho);e  parts  of  chalk  and  clay  that  have  eseafied  re- 

^H  Everybody  is  simply  Hatuuisiii-du.t 
^■Theyaresun>lvth<:'KreaU>sl  jii(i''hiiii 
^1  iSigned)    J.^MEF^  n.  Sc 
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ISOME  &,  SMITH  CO.     17  and  19  Ninth  St,  BrooklYn^ H. X. 
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duction,  are  deposited  and  removed  from  time  to  time.  None  oi 
the  washed  liquid  is  permitted  to  settle  in  the  backs  until  its  com- 
ponents are  in  the  most  perfect  state  of  amalgamation,  as  described 
before.  In  the  backs  or  settling  basins  the  superfluous  water  is 
drawn  off,  and  the  washed  materials  are  left  to  settle  until  they 
are  in  a  fit  condition  for  removal  to  the  brick  presses.  During  the 
process  of  washing  a  great  many  samples  of  slurry  are  taken  to  as- 
certain its  chemical  composition.  The  quality  of  cement  being  af- 
fected first  by  the  accuracy  of  the  raw  cement  mixture  and  the  per- 
fect blending  of  its  ingredients,  it  will  be  seen  at  once  that  variations 
in  the  composition  must  be  found  out  and  set  right  without  any  loss 
of  time.  By  means  of  exact  control,  the  variation  in  the  percentage 
of  carbonate  of  lime  in  the  slurry  can  be  made  less  than  half  of  one 
per  cent.  To  finish  the  mixing  of  chalk  and  clay,  the  stiffened 
slurry  is  conveyed  by  cable  cars  to  a  pug-mill,  and  thence  to  brick 
presses.  The  bricks  delivered  by  the  latter  machine  are  dried  in 
drying  flues  and  conveyed  in  a  perfectly  dry  state  to  the  Dietzsch 
kilns,  where  they  are  burnt. 

The  product  of  these  kilns,  the  clinker,  is  wheeled  to  the  mill 
crushed  by  stone  breaker  and  rollers  and  reduced  to  an  impalpable 
powder  by  mill-stones. 

The  ground  cement  is  passed  on  to  a  large  magazine  of  80,000 
barrels  capacity,  kept  in  store  for  some  weeks,  and  does  not  leave 
the  factory  before  it  is  thoroughly  tested  in  the  laboratory. 

There  are  four  steam  engines  of  altogether  675  horse-power; 
a  fifth  one,  of  225  horse-power,  is  being  mounted,  a  proof  of  the 
increasing  appreciation  of  the  excellent  qualities  of  the  brand. 

The  backs  or  settling  basins  cover  an  area  of  several  acres,  and 
there  are  ten  double  kilns  of  Dietzsch  design. 

MANNHEIMER  PORTLAND  CEMENT  FABRIK,  Mannheim 
and  Weisenau,  Germany. — At  Mannheim  hard  limestone  and  clay 
are  dried,  ground  and  mixed  ])v  the  dry  process,  made  into  bricks 
with  a  small  amount  of  water.  *  At  Weisenau  the  same  materials  are 
used  in  the  Dyckerhoif  works,  nearby,  the  hard  and  soft  limestcme 
and  marl  being  powdered  dry  and  the  clay  made  into  a  slurry. "wet 
(Miough  to  mak(^  bricks  of  proper  consistency  when  the  two  ^a|e 
mixed  in  proper  proportions.  At  both  ])lants  the  bricks  are  dried 
and  burned  in  Dietzsch  or  in  Hoffman  kilns. 


For  lllastrated  pamphlet,  "Cement  Testing,"  write  Fairbanks  Co.,  N.  Y, 


MISBURC.EIi  PORTLAND  t'l-IMKN'T  WORKS,  Hanover,  Ger- 
i_v. — Tlie  materilll^!  used  here  are  a  bed  of  marl  mixed  with  clay 
an  underlying  bed  of  e}ay  mixed  with  marl  quarried,  and  ana- 
id  as  qnarrird,  that  proper  mixtures  may  be  made.  At  some 
KS  in  the  beds  the  proportions  are  correct  as  the  material  comes 
u  the  quaiTj'.  An  American  revolving  dryer  takes  the  mixture 
Jic  weighed  materials  made  by  an  edge-runner  mill  and  passes 
lo  mill-stones  for  further  dry  mixing  and  grinding,  which  is  eon- 
Bed  in  the  conveyors  which  carry  the  cement  to  storage  bins.  A 
jnical  analysis  is  made  here  to  insure  correct  proportions.  A 
ill  percentage  of  water  is  added  to  the  powder,  which  ia  then 
1  through  a  brick  machine  in  as  dry  a  state  as  possible.  The 
i  are  air  dried  befon>  final  drying  and  burning  in  Hoffman 
.  The  grinding  is  done  on  buhr-stones. 
PORIXAND  CEMENT  TABRIK,  Hemmoor,  Posfhof  14,  Hani- 
rg,  (ifTTimny. — These  works  are  located  at  Hemmoor,  have  a  ca- 
tity  of  13,nO0,ono  barrels  n  ycHv  and  are  prompt  in  their  adop- 
anf  improvements  in  methods.  Chalk  and  elay  are  the  materials 
A  and  they  are  mi.\ed  by  the  wet  process.  Oriffin  mills  of  the 
idley  Pulverizer  Company  are  used  in  grinding  (as  in  nineteen 
er  (rcrman  mills)  and  rotary  kilns  have  recently  been  installed 
'  burning,  with  very  satisfactory  results. 

3HEWAN",  TOMBS  &  CO,,  Hong  Kong,  manufacture  the  Em- 
it bi^nd  of  cement,  which  is  imported  by  P.  J.  Crowe  &  Co., 
SPaeoma  and  Seattle,  Wash. 


JOSEPH     SHARPE 


DIRECTORY  OF  CEMENT  MANUFACTURERS 


The  following  list  givea  the  uames  and  addresses  of  all  mai 
fttcturers  of  Portland  cement  which  have  been  obtainable,  of 
the  important  iliauiifacturers  of  natural  hydra-iilic  cement  and 
the  manufacturers  of  the  principal  hranda  of  foreign  cement  fou 
in  the  market.  Ail  reliable  information  obtained  regarding  t 
cers,  capitalization,  location  and  capacity  of  works,  brands  e 
factured,  capacity,  general  salets  agents  and  nhippiiig  Eacilitiea 
given.  For  nearly  all  works  of  inijwrtance  this  information 
complete. 

In  the  list  are  also  included  some  plants  which  are  not  now 
operation,  a  number  which  are  not  yet  complet-ed,  and  such 
cent  incorporations  as  show  evidence;  of  early  beginning  of  c 
stniction  of  plants.  Completeness  in  this  last  class  is  not 
pected  and  additions  are  made  to  the  manuscript  list  weekly 
oftener.  More  than  IfiO  entries  will  be  found,  exceeding  the  ni 
ber  reported  annually  by  the  TTnited  States  Geological  Survey. 

Reference  should  be  made  for  further  particulars  regarding 
manufacturing  operations  of  the  companies  to  the  chapter 
Descriptions  of  Works  and  Processes  for  Making  Cement  p 
ceding. 

The  list  of  American  companies,  including  Canada  and  Mexifli 
is  followed  by  a  list  of  the  prominent  European  companies  e 
ing  cement  to  the  United  States.  The  kind  of  cement  mal 
factured  is  stated  with  the  name  of  brand.  As  some  compao 
manufacture  both  natural  hydraulic  and  Portland  cements. ' 
division  into  classes  has  been  made,  to  avoid  unnecessary  re] 
tition. 

AMERICAN  MANUFACTFHERS. 
ACME    PORTr.AND    CEMENT   COMrANY.    Cumden,   N.  \ 

See  Note  A,  page  l.'}2. 

The  Ntanilaril  Plaster  Co.,Bnfrnlu,  N.V.,  mnhes  Calcineil  flnater  orStnM 


AX  rOETLAND  fKMKNT  fOMPANY.  Jerat^j  OHy,  N.  J. 

3.  W.  Mwiii,  W.  J.  Bahiwin,  ("'.  M.  Pi^rkins,  K.  D.  HawkinB.  A. 

Q.   Brown,  all   of   Jersey   City,   incorporators.     See   Note   A, 

152. 

iON  CEMENT  WORKS,  Akron,  N.  Y.    See  Note  F,  page  158. 

Union  Akron  Cement  CoMrANY,  Sales  Agents,  HI  Brie  St., 

Butfalo,  N.  Y. 

Maiiufactui'ere  of  Red  Star  branil  uatiiral  hyilraulic  cement. 
On  New  York  Central  &  Ilnikon  River  railroad. 
ABAKA  PORTLAND  CEMENT  COMPANY,  Ltd.,  Demopniig, 
'la. — Under  conslruction. 
Thomas  C.  Cairns,  Geu'l  Mgr. 
Capitalization,  $500,000. 
Capacity,  1,000  barreU  per  day. 
n  Southern  railway. 
lMO  cement  COMPANY,  San  Antonio,  Texas.— 

C.  BaumberobRj  Pres.  and  Chemist,  San  Antonio.  Texas. 
Dr.  F.  J.  HuLTMYEB,  Viee-Pres.,  San  Antonio,  Texas. 
F.  W.  Cook,  Jr.,  Sec'y,  San  Antonio,  Tex. 
Nic.  Bbhlas,  Supt.,  San  Antonio,  Te.\. 

Capital izataon,  see  Note  E,  page  152. 

Capacity,  250  barrek  a  day. 

Manufacturers  of  Alamo  Portland  and  natnral   liydriinlic 
cements. 
a    International    &    Great    Northern,    San    Antonio    &    Ar- 
a  Pass,  Galveston,  Hanibnrg  &  Sau  Antonio,  and  San  Antonio 
II If  railroads. 

fA  PORTLAND  CEMENT  COMPANY,  Wellston,  Ohio.— 
B.  B.  Lathbury,  Pres.,  Philadelphia,  Pa. 

D.  W.  Ghafly,  Treas.,  Philadelphia,  Pa. 
F.  D.  EwiNQ,  Sec'v,  Jackson,  Ohio. 
Samuel  Fowden,  Snpt,  Wellston,  Ohio. 
Wm.  G.  Hahtranft  Co.,  Sales  Agents,  R.  E.  Trust  Building, 

Philadelphia,  Pa. 
Capital.  ifl50,000. 
Capacity,  450  barrels  a  day. 
Man u fact n rem  Alnia  hrand  Portland  cement. 
)n   Coinmbus,  Hocking  Valley    &    Toledo,    Cincinnati.    Ilam- 
&  Dayton,  Baltimore  &  Ohio  Southwestern  and  Ohio  South- 
railroads. 
ALPENA  PORTLAND  CEMENT  COMPANY.  Alpena,  Mich. 
Frank  W.  GiLCiiiUST  i'lv.-    iiml   !)jr.,  Alpena.  Mich. 
Wm.  B.  Oomstock,  \u-<-\'\<:.  -mu]   ]>'n-..  Aljiena,  Mich. 
Geo.  J.  Robinson,  Sw\  uiul  Dii'..  Alpena,  Mich. 
Wm.  n.  Johnson,  Trcyt^.  and  T'ir.,  Alpena,  Mich. 

Wvr  Cemeot  MaeUnerj,  adAreas  Earle  C.  Bacou,  Uavemejrer  BldtHK.Ih 


r 


Thi'  At,,nul  Porll-ml  Ci-w<:,l  rmni«i.;l-l':,iH„w^. 

Alt.en  Fi,etchbr,  Aiiditor  and  Dii'.,  Alpena,  Mitsh. 
John  MoNAoitAX,  DJr.,  Alpena,  Mich. 
OiiAS.  H.  Reynolds,  Dir.,  Alpena,  Mich. 
Joseph  H.  Colt,  Dir.,  Alpeua,  Mich. 
Waltbk  S.  RobselLj  Dir.,  Detroit,  Mich. 
Frank  M.  Haldeman,  Supt.,  Alpena,  Mich. 
Stephen  Lddlow,  Fhank  Monaghan,    Chemists,    AlpflM 
Mich. 

F.  R.  Potter,  Business  Mgr.,  Alpena,  Mich. 
CapitaHzation,  $500,000. 
Capacity,  800  barrels  a  day. 
MaTHifacturere  of  Aljiena  brand  Portland  ccmeLit. 

On  Detroit  &  Maekiiiae  railroad  and  Lake  Huron. 
ALPHA  POETLAWl)  CEMENT  COMPANY,  Eastoii,  Pa.,  workai 
Alpha,  N.  J.— 
W.  M.  McKelvy,  Pres.  and  Dir,,  Pittshurg,  Pa. 
A.  F.  Qehbtell,  Vice-Pres.  and  Gen']    Mgr,  and  Dir.,  Baa 
ton.  Pa. 

G.  S.  Bbown,  Sec'y  and  Treas.,  Easton,  Pa. 
J.  M.  Lockhaet,  Dir.,  Pittsbnr?.  Pa. 
J.  H.  LocKHABT,  Dir.,  Pittsburg,  Pa. 
Chas.  E.  Pope,  Dir.,  Pittsburg,  Pa. 
HowAED  SiEGBi.,  Dir.,  Rieeelsviile,  N.  J. 
Hakrt  Dheul,  Cliemist,  623  High  street,  Easton,  I'a. 
W.  J.  Donaldson,  Sales  Agent,  Bi:tz  Bldg.,  Philadelphia,  F 
Dickinson  Cement  Company,  Sales  Agents,  931  Marque 

Bldg.,  Chicago,  111. 
Capitalization,  $1,000,000. 
Capacity,  2,000  barrels  a  day. 
Manufacturers  Alpha  brand  Portland  eeuient. 
On  Lehigh  Valley  railroad. 
ALSETvT    .WIERICAN     PORTLA-NTD     CEMENT     GOMPAl^ 
See  Note  B,  on  page  152.    Works  at  West  Cam^.  N.  Y. 
Sinclair  &  Babson,  Agents,  No.  143  Liberty  St.,  New  Yot 
City. 

Capitalization,  $2,350,000. 
On  West  ^Shore  railroad  and  Hudson  river. 
THE  AMERICAN  CEMENT  COMPANY    OF  NEW    JERSEY.- 
Offices,  32  and  24  South  Fifteenth  street,  Philadelphia 


Stettin  Portland  Cement  Stettin  Bredower  Portland  Gemei 

CaauipHsaed  fur  sidewalk.".  urtiQciul  hloDU.  Alnaj's  uuirorm  Id  rolnr  iind  c 

F.  BEHRENd/'-""54Tront"st.,  new  YC 


GIANT 

PORTLAND 

CEMENT 


IMERIGAN  PORTLAND  CEMENT  INDUSTRY 


TWELVE  ENMNEEIIINB  WOMEItS  OF  THE  WOHUI 

iralcrl  JOHNSTOWN  BBIDGE  (hiiih  with  "  Giant ■' hdU  "UnioTr' epmunt), 
^idiHood  thQg[«at  flood  nf  Hai'.  1SH9,  witiiin  eii  inimtljB  nftor  it  mbh  butli. 

•ID  THANSIT  UNDER-GROUND  RAILWAY  in  New  Tork,  the  larKest 
r  cotLStriioted,  and  whictb  the  Chief  Bti^iueer  titAtea  will   ruqaire  1.500,000 
ment.  and  is  the  largest  giagle  contracl  for  oemont  ever  let  in  the  wiirld. 
IB  CORNELL  DAM.  of  the  New  Crottm  aqueduct,  tiie  Inrgeat  mnaoars  dam  in 

JEHOME  PARK  REaEKVOlR,  of  the  New  York  Croton  Aqueduct  System,  tlje  largest 

Th>'  READING  SUB-WAY  in  Philadelphia,  one  of  the  moat  important  sab-ways  ever 

The  NIAGARA  FALLS  TUNNEL,  of  the  Ningnrn  Polls  Power  Compatij'.  Tbe  lorseat 


le  ROCKVILLE  BRIDGE  ut  the  Penusylmiia  Ruilro 
lek  atone  arch,  the  largeat  masonry  bridge  in  the 
POWER-HOUSE  of  the  Metropolitan  Ttantion  Coiui 


.t.  Hockiille.  Pa., 


ilh  ilx 
horw-povror— the  lar^ 
he  NEW  EAST  BITER  E 
liJding  in  the  world. 

The  UNDERGROUND  ELECTRIC  and  CABLE   WORK  of  the  Uetropolltan  Kod 
Thitd  Aienue  Railway  Systems  ic  New  York.   The  greatest  milenge  ol  eleolrio  and  cable 


and  New  York 


d  Slat' 


-Hie  NEW  WACHUSETTS  DAM  of  the  Boston  Metropolitan  \ 
■ill  ha>e  the  biggest  water  storHKR  oapaally  of  any  mnMory  ilam  In  Uir  world,  tbe 
It  at  water  stored  being  some  <ia.(<]O.00U.ai>IJgalluuB  in  all,  ur  twice  Lbe  wntvr  sdirHge 
oI  the  new  Croton  Dam  of  the  New  York  Aqueduct  System. 

The  CHIMNEY  of  tbe  Ninety-Siil.h  Street  Power-Housu  of  Ibe  Metropolitan  Stiwt 
faUway,  New  York— tile  highest  eiiimney  in  the  United  StatuB— ffia  feot  high.' 

With  this  array  uf  work  oowgciing  oa  and  coming  tromcuatomora  and  engineers  who 
«i«  been  buying  "  Giant "  cement  (or  the  pant  Biiieou  yoara,  and  who  still  continue  to 


itsetr. 


publi!<h 


■*  of  c. 


neudat 


THE  AMERICAN  CEMENT  CO. 

rba  Bvypt  Portland  Cement  Works.  |  The  Giant  Portland  Cement  Works. 

Iba  PeoDsylianiH  Portland  Cement  Works.     The  Giant  Rotnry  Portland  Cement  Works. 
I  ^Colombian  Portland  Cement  Works.        I  The  Jordan,  N.  V.,  Portland  Cement  Works. 

'  Office,  32  and  24  South  Fifteenth  St.,  PHILhDE.LPV\\k,9K. 


The  Am.  r(«in  Crnviil  Ct.n,„ani,  u/  Sew  Ji'm^-C-^Hiui'-d. 

HoBEHT  W.  Lesley.  Pits.,  32  S.  Fifteenth  St.,  Philadelphia. 
George  W.  Nobris,  Vice-Pros.,  "The  Bourw,"  Philadelphia. 
P.  J.  JiGGEsa,  Treas.  2S    S.  Fifteenth  St.,  Philadelphia. 
H.  B.  Warner,  Sec'y.  22  S.  Fifteenth  St.,  Philadelphia. 
John  W.  Eckert,  Pre&.  Mfg.  Dcpt.,  Kgypt,  Lehiyh  Co.,  Pii. 
Capitalization— Stocks,  $2,000,000;  honds,  «9e.'>,000. 
Owns  the  Jordan  Portland  Cement  Works,  at  Jordan,  On- 
ondaga county,  New  York.     -■ 
Capacity,  400  barrels  daily. 

Brand,  Jordan  Portland  cement. 
On  New  York  Central  railroad. 

AIbo  owner  of  all  the  stock  of  the  Aniericitn  Cement  ('(iin- 
pany  of  .Pennejlvania  (see  helow) ;  of  the  Lesley  and  Trinkle 
Company,  and  of  the  United  Building  Material  Company.  It  ii 
also  developing  the  Tidewater  Cement  Works,  near  Newport  News, 
Virginia. 

Sales  agents,  Lesley  &  IMnkle  Co.,  24  SouOi  Fift«entll 
street,  Philadelphia,  Pa.;  Fnited  B^lilding  Material  Company,. 
13-21  Park  Sow.  New  York. 

AMERICAN  CEMENT  COMPANY    OF  PENNSYLVANIA.— Of- 
lii'cs,  ^^>.  ay  Hnuih  Fiftwnth  street,  Philadelphia,  Pa. 

^  John  \V.  Eckebt,  Pres.,  Egypt.  Lehigli  Co., 

Pennsylvania. 
Robert  Vi.  Lesley,  Vice-Pres.  and  Ti'eas.j 

S.  Fifteenth  St.,  Philadelphia,  Pa. 
Harby  B.  Warner,  Sec'y,  22  S.  Fifteenth 

St.,  Philadelphia,  Pa.  I 

Lesley  &  Teinkle  Co.   Sales  Agents,  34  S. 

Fifteenth  St.,  Philadelphia,  Pa. 

United  Building  Material  Co.,  Sates  Agents,  13-21  Parte  i 
Row,  New  York. 
Owners  of  Egypt  Portland  Cement  Works,  Pennsylvania  Port- 
land Cement   Works,   Columbia  Portland   Cement   Works.  Oiaat 
Portland  Cement  Works,  Giant  Rotary  Portland  Cement  Works* 
ail  at  Egypt,  Lehigh  county,   Pennsylvania. 

Manufacturers  of  "Giant"  brand  Portland  cement,  "Iinprovefl 
Union"  brand  (mixture  of  natural  and  Portland  cement)  aii^ 
"Union"  brand  natural  hydraulic  cement. 

On  Ironton  railroad  branch  from  Lehigb  Valley  railroad. 
Capacity  for  all  brands,  5,000  barrels  per  day. 
All  of  the  capital  stock  of  the  American  Cement  Company  li 
Pennsylvania  is  owned  by  the  American  Cement  Company  of  Ne' 
Jersey,     {See  above.) 


MUNICIPAL  ENGINEERIIIG  MAGAZINE 

lliao  any  uther  jiublicatiuii. 


{Man>ijrictiire.r'''i  Stalfmcni.] 

The  "Ginnt"  Portland  cement  is  manufautuced  by  the  American  Ced 
ent  Company,  whose  oflicere,  MesBra.  John  W.  Eckert  and  Eohart  W,  I 
ley,  were  uonnected  aa  far  back  as  IflTfJand  1877  with  Mr.  David  O.  f 
in  the  manufacture  and  sale  of   the  flret  BUceeeBful  American  Poi 
cement. 

The  "Giant"  Portland  and  "Union"  natural  cements  have  been  msde   j 
by   the  American  Cement   Company  since  1883  to  the  extent  of  nearlj 
10,000,000  barrels,  aod  the  table  on  page  245  tells  the  tale  ot  the  ptrmH- 
nence  and  stability  of  the  "Giant"  brand  of  Portland  cement, 

ANTIETAM   CEMENT    COMPANY,    Hageratown,     Md. 
Note  A,  page  168. 

On  Baltimore  &  Ohio,  Cumberland  Valley.  Norfolk  &  Westl 
aufl  WeBtrn  Maryland  railroads. 

THE  ART  PORTLAND  CEMENT  COMPANY,    Sandiisky, 
See  Note  C,  page  159. 
G-.  Jarecki,  Jr.,  Pres.  and  Gen.  Mgr..  Sandusky,  Ohio. 
P.  G.  Walker,  Sec'y  and  Treae.,  Sandusky,  Ohio. 
B,  Cable,  Dir.,  Sandiisky,  Ohio. 
R.  E.  ScHNEK,  Dir.,  Sandusky,  Ohio. 
Capitalization.     See  Note  E,  page  153. 
Mantifactnrere  of  Bull  Dog  brand  Portland  cement. 
On  Lake  Shore  &  Michigan  Southern,  Lake  Erie  &  Wesiu 
Baltimore  &  Ohio,  Cleveland,  Cincinniiti,  Chicago  &  St.  Louis,  n 
Coluinbua,  Sandusky  &  Hocking  railroads. 
THE  ATLAS  PORTLAND  CEMENT  COMPANY,  No.  143  Libe 
St.,  New  York,  N.  Y.    Works  at  Coplay  and  Northampton,  I 
J.  EoGEH9  Maxwell,  Pres.,  No.  143  Liber 
,g<!^S»iw  St.,  New  York. 

Alfonso  de  Navarro,  2d  Vice- Pres.,  No.  1 

Liberty  St.,  New  York. 
Henry  Graves,  Jr.,  Sec'y,  No.  153  Libor 

St.,  New  York. 
Howard  W.  Maxwell,  Treaa.,  No.  143  I 

erty  St.,   New  York. 
J.  R.  Maxwell,  Jr.,  Ass't.  Treas.,  No.  1 
Liberty  St.,  New  York. 
L.  J.  H.  Grossart,  Engr.,  Northampton.  Pa. 
Capitalization.     See  Note  E,  page  152. 
.Capacity,   3,500,000   barrels,    increasing  to   4,500,000  i 

nually. 
Manufaeturers  Atlas  brand  Portland  cement. 
On  Lehigh  Valley  railroad  and  Centra!  railroad  of  New  Jew 


Cement  Teatlng  IHachloery.    Fairbanks  Ca.,  !tll  Broadwa;,  5ew  Tol 


CEUENT  MANUFACrrUREBS. 


TESTS   OF    ATLAS    PORTLASU    C 

From  March  1.  1894,  to  March  1,  1805. 
ONiop  r)f  City  Engineer,  YoungHtown,  Ohio,        F.  M,  Lillie,  City  EnginMr. 
Nent.  7  days.     1  mo.     6  mos. 

Number  of  t»atB 65  1  -S 

Per  cent,  water 21  21  21 

Average  tonaile  atreDt;th 585  TliO  81S 

One  part  cement,  three  iiarts  saad. 

Number  of  tests 57  2  i 

Per  cent,  water 10  10  10 

Average  tensile  strength 252  417  197 

[u)fait«facturer'a  Slnfemcril.] 
The  Atlas  Portland  Cement  Company's  works  are  situated  at  Northamp- 
ton and  Coplfty,  Pa.,  and  produce  3,500,000  barrels  o(  Portland  wraRnt  per 
7sr.  The  rapid  rise  and  steady  continuance  in  favor  of  Atlas  is  in  itself  a 
mIGcient  recoramendatJon  of  the  uniform  quality  of  the  cement.  The  old 
lonnula  in  the  specifications  of  leading  architects  and  engineers  calling 
(or  the  best  imported  cements,  has  long  since  given  way  to  the  new  stand- 
ird  of  "Atlas  or  equal."  The  manufacturers  of  this  brand  being  aware  of 
Ihe  resfionsibility  of  maintaining  this  position  have  adhered  to  the  policy 
or  allowing  no  cement  to  leave  tbe  works  which  is  not  perfect  as  tn  pack- 
igea,  weight  and  quality,  subject  to  their  absolute  guarantee,  thus  insuring; 
To  the  architect  or  engineer,  that  his  responsibility  ceases  when  Atlas 
isEpecified. 

to  thr  foiilraetor,  that  he  will  be  subjected  to  no  delays  owing  to  the 
IBJeotion  or  questioning  the  quaJity  of  the  cement. 
^L^fo  the  expOiirr,  the  knowledge  that  his  distant  customer  will  have  no 
^Hiiue  for  complaint. 

^K^Nii  1o  the  fiwnrr,  the  satisfaction  of  knowing  that  the  highest  grade  of 
^Bnient  manufactured  has  been  used  on  his  work. 

HiUSTIN  PORTLAND  CEMENT  COMPANY,  Austin,  Texas.— 
See  Note  A,  page  l.'iS. 

Ou  At]stin  &  Northwestern,  Houston  &  Texas  Central  and  In- 
ternational &  Great  Nortlicrn  railroads. 

BANGS  &  GATNOR,  Fayetteville,  N.  T.    See  Note  F,  page  153, 
Wii.UAM  T.  Gatnor,  Partner  and  Supt.,  Fayetteville,  N.  Y. 
Anson  M.  Bangs,  Partner,  Fayetteville,  N,  Y. 
Capacity,  200  barrela  a  day. 


flore  taut  (opies  ^^^ 

'°t1oiii(ipiil[iisinee[insl1a?(i/ine 


ly  other  Amfriciu.  Ti"'>l''^a 
tion.  It  reaches  more  of  the  peeiple  who 
buy  or  influence  the  buying  of  cement 
than  any  other  American  puliliiaii.^i&. 


Maiiul'actiirers  Bangs  &  Gaynor  Star  brand  natural  liyilratt 

lie  cement. 

On    KIniini   &  Curtlaiiil  linmch  of  I^li'igh  Valley  railroad. 

BANNEB  CEMENT  COMPANY,   Musonif  Temple.   CHicagn,  HI: 

\V.>rks  at.  (ipmentville,  Imi. 

A.   NEWTtjfJ.   Pree.   and   Ucn'l  Mgr.,    1105    Mu«inic  Tc'iii|il(^, 

Ctiicago,  III. 
Wm.  B.  Hii.1.,  Vicf-Pres..  Kansas  City.  Mo. 
C.  C.  Bishop,  Sec'y  and  Treas.,  1105  Maeonic  Temple,  Chi- 
cago, 111, 
Marblehead  Lime  Co.,  Sales  Agents,  Masonic  Temple,  (lii- 

cago.  111. 
Western  White  Lime  Co.,  Sales  .\gf;nts,  Kansas  City,  Mn. 
Capitalization.     See  Note  £,  page  152. 
Manufatrturerp  Banner  brand  Louisvillp  natural  hjilraulil 
cement. 
On  Pittsburg,  Cincinnati,  Chicago  &  St,  Lnuis  railroad. 
DAVID  BATTLE   ESTATE,  Thorold.   Onl..   Can.     Si-e  NotM 
A  and  F,  page  152. 

On  Grand  Trunk  railroad. 

BEAVER  POETLAND  CEMENT  COMPANY,  Ltd..  Marllmnk, 

Out.,  Can.     See  Xotc  B,  page  1.52.     Owned  by  Canadian  Port; 

land  Cenii'iit  ('iini|>anv,  Deserontn.  Out. 

Dii  Kiiig:-loii.  .\i]])iinee  &  Western  railroad. 

JAMES  BEHAN  ESTATE.  "Manlius.  N.  Y,     See  Note  ¥,  pagp  15K 

John  .T.  Costello,  Snpt.,  Manlius,  N.  Y. 

Capacity.  1,000  barrels  a  day. 

Manufacturers  Manilas  natural  bydrauHc  ciiiiient. 

On  Chenango  branch  of  West  Shore  railroad. 

BELMONT  CEMENT  WORKS,  Bcllcfonte.  Pa.       See  Note  h 

page  IS 2. 
BIRMINGHAM  CEMENT  COMPANY,  Rn>^lev.  Ala.— 

T.  C,  Baldwin,  Pres.  and  Dir..  18  Wall  St..  New  York.  N,  J 
-T.  D.  Cheevrh.  Treas  and  Dir.,  IS  Wall  St.,  New  York,  N.l 
W.  H.  Patterson,  Dir.,  lOn  Broadway,  New  York. 
Andkkw  Ondehdonk,  Dir.,  New  York  City,  N.  Y. 
A.  W.  -TTaskei.l.  Dir..  Binningliain,  Ala, 
J.  L.  GiviiiN.  Supt,  and  Engr..  Eusley,  Ala. 
Capitalization,  $300,000, 
Capacity,  800  barrels  per  day. 

Manufacturers    Southern    Cross     brand    Portland  eemPD 
(pozzuoluna). 
On  Louisville  &  Nafihville  =ind    Kansas  City,    Memphis  &  Bil 
miugham  railroads. 


COBsalt  EefBtone  Electric  Co.  on  Best  Hethod  of  Drivluff  Cement '. 
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BLUE  RIDGE  CEMEXT  AND  LIME    WORKS,    Blue    Ridge 
Springs,   Va.     Works  idle. 
On  Norfolk  &  Western  railway. 

BLFE  ROCK  CEMENT  (U)MPANY,   New  Albany,   Ind.— See 
Note  A,  page  152. 

BONNEVILLE  PORTLAND  CEMENT  COMPANY,  1233  and 
1237  Real  Estate  Trust  Building,  Phialdelphia,  Pa.     Works  at 
Siegfried,  Pa. 
W.  H.  Hakdixg,  Pres.,  Baltimore,  Md. 

E.  B.  Gkimes,  Sec'y  and  Treas.,  Philadelphia,  Pa. 

F.  F.  CoMSTOCK,  Agont,  New  York  office. 
(Capitalization,  $600,000. 

(Capacity,  1,500  barrels  a  day. 

Manufacturers  Star  and  Standard  brands  Portland  cement. 
Manufacturers  Bonneville  natural  hydraulic  cement. 
On  Central  Railroad  of  New  Jerst^y. 

BRIDGES  &  HENDERSON,  Hancmk,  Md.— See  Note  F,  page 
152. 
W.  W.  Clarke  &  Son,  Sales  Agents,  115  Gay  St.  S.,  Balti- 
more, Md. 

Manufacturers  B.  &  H.  brand  natural  hydraulic  cement. 
On  Baltimore  &  Ohio  railroad. 

THE  BKIEK  HILL  IKON  AND  COAL  COMPANY,  Youngstown,  0. 
George  Tod,  Pres.,  Youngstown,  Ohio. 
H.  H.  Stambaugh,  Sec\v,  Youngstown,  Ohio. 
J.  G.  Butler,  Gen.  Mgr.,  Youngstown,  Ohio. 
David  Tod,  Gi»neral  Sales  Agent,  Youngstown,  Ohio. 

Capitalization — No  se])arate  ca|)italizati()n   for  cement  de- 
partment. 
Manufacturers  Brier  Hill  brand  Portland  cement  (pozzuo- 
lana) . 
On  Erie,  Lake  Shore  &  Michigan  Southern,  Erie  &  Ashtabula 
division  of  Pennsylvania,  Pittslmrg  &  Lake  Erie,  and  l^ittsburg  & 
Western  railroads. 

BRITISH    COLUMBIA    PORTLAND    CEMENT    COMPANY, 
Vancouver,  B.  C.    See  Note  B,  page  15'^.    Not  in  o])erati()n. 

Manufacturers  of  Portland  cement. 
On  Canadian  Pacific  railroad. 

THE    BKONSON    POKTLAND    CEMENT    COMPANY,    Bronson, 
Mich. 

J.  F.  TowNSEND,  Pres.  and  Gen.  Mgr.,  Akron,  Ohio. 

CiiAS.  Smith,  Vice-Pres.,  Bronson,  ^lich. 

J.  F.  HuTTOX,  SecV  and  Treas.,  Brons(m,  Alich. 

Eber  Davis,  Supt.,  Br()ns<m,  Mich. 

W.  H.  Simmons,  Cliemist,  Bronson,  Mich. 


PArkhnrst  Combined  Carb  and  Gutter- Write  D.  C.  BuiitUi«lm<&iA»M\^ 


Eber  Davis,  Etigr.,  Bronson,  Mioh. 
Capitalization,  $500,000. 
Capacity,  1,200  barrels  a  day. 
Manufacturers  Bronson  Portland  cement. 
On  Lake  Shore  &  Michigan  Southern  railroad. 
BTTCKEYE   PORTLAHB     CEMENT     COMPAHY,     Bel  lef ontaine. 
Ohio.    Works  at  Harper,  Ohio. 
H.  S.  Bartholomew,  Pres.,  Bcllefontaine,.  Ohio. 
G.  W.  Bah'I'holomew,  Treaa.,  Belief  on  taine,  Ohio. 
H.  I.  Bartholomew,  Sec'y,  Bellefontaine,  Ohio. 
Capitalization,  $500,000. 
Capacity,  400  barrels  per  day. 
Manufacturers  of  Buckeye  Portland  cement. 
[ManuffK-liirer'i  Sfulemeiil.] 
TeatH  of  Buckeye  Portland  cement  made  under  superintendence  of  S,  A, 
Buchanan,  C,  E.,  chief  engineer  bridge  department  of  the  Champion  Iron 
Oompanj,  Kentop,  Ohio,  and  of  James  Wonders,  C.  E.,  city  and  couaft 
engineer.      The  cement,   sand,   lime  paste  and   water  were   proi»rtionw 
by  weight.    The  briijuettes  were  all  of  equal  density,  being  made  by  " 


r  twenty-four  hours  and 


BuElteyo  Portland.. 
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BuckereFortlanil....         6                4         lOU        2<H  Ki 

a                3                      3U0  42U         IMO 

S                t                      4I[)  7UU 
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BUCKHORN  PORTLAND  CEMENT  COMPANY,  413  Gira 
Building,  Philadelphia,  Pa.     Works  at  Manheim,  W.  Va. 
Note  D,  page  153. 

John  P.  Stoeeb,  Pres.  and  Dir.,  Germantown,  Philadelphi 

Pennsylvania. 
WiNTHBOP  Smith,  Viee-Prcs.  and  Dir.,  439   Chestnut  St^ 

Philadelphia,  Pa. 
CiLA9.  H.  WoRTHMAN,  Scc'y  aud  Treas.,  2123  Green  8t.,  J 

adelphia,  Pa. 
William  F.  Haeeity,  Dir.,  Eq.  Trust  Bldg.,  Philadi 
Abham  C.  Mott,  Dir,,  American  and  Dauphin  Sts., 

delphia,  Pa. 

Wm.  G.  JIahthane't  Cement  Company,  Sales  Agents,  PhiB 
delphia.  Pa. 

Capitalization,  $500,000. 

Manufacturers  Buckhorn  brand  Porlland  cement. 
(@n  BaltimoTe  &  Ohio  railroad. 

^Co.,  Canton,  «.,  can  Ii\riiVrti  ftie  4t&\i5«ft (i\ tuVwj \.\\.fti.  j 
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ISUFFALO  CEMENT  COMPANY.  Ltd.,  No.  110  Finnkliti   street, 

Buffalo,  N.   Y.     Works  tit   intersection  of  Main  and  .\mlierst 

streets,  Buffalo,  N.  Y. 

liEWis  J.  Bennett,  I'rea..  No.  110  Franklin  St..  Buffalo,  N.  T. 

J4MES  P.  Wood,  Vice-rree..  No. -110  Franklin  Ht,  Buffalo, 

N.  Y. 
Lesue  J.  Besnett,  Sec'y,  No.  Ill)     Franklin  St.,  Buffalo, 
N.  Y. 

Ca.pitaIization,  $100,000   (nominal). 

Mamiiacturera  Buffalo   brand   natural     hydraulic    ceinenl. 
Capacity,  840,000  barrel b  annually. 
Manufacturers  Buffalo  Portland  cuniunl. 
Capacity,  40,000  barrels  annually. 
{See  doBcription  of  works.) 
On  the  Lake  Shore  &  Michigan  Southern;  Michigan  Central; 
iBuffalo,   Bochester  &  Pitteburg;   New  York   Central   &  Htidfion 
;  Western  New  York  &  PennBylyania ;  West  Shore;  Erie; 
w  York,  Chicago  &,  St.  Louis ;  Lehigh  Valley ;  Delaware,  Lacka- 
ma  &  Western;  Grand  Trunk,  and  Waba.'^h  railroads. 
■SUENS    CEMENT    COMPANY,   Burns,    Kan.      See    Note   A. 
page  152. 

On  Atchison,  Topeka  &  Santa  Fo  railri>ad. 
CALIFORNIA  PORTLAND  CEMENT  (.'OMPANY,  104  South 
Broadway,  Lo6  Angeles,  Cal.     Works  at  Colton,  Cal. 
S.  H.  MoTT,  Pres.,  Los  Angeles,  Cal. 
8.  W.  Little,  Viee-Pres.,  Loe  Angeles,  Cal. 
J.  R.  ToBBBMAN,  See'y,  Los  Angeles,  Cal. 
Joseph  Brown,  Dir.,  Los  Angeles,  Cal. 
Prank  H.  Jackson,  Dir.  and  Sales  Agent,  Los  Angeles,  Cal. 
C.  W.  Smith,  Dir.,  Pasadena,  Cal. 
Robert  Sthonq,  Dir.,  Pasadena,  Cal. 
Geo.  E.  Talcott,  Supt.,  Colton,  Gal. 
Edw.  Durtee,  Chemist,  Colton,  Cal. 
Capitalization.     See  Note  E,  page  153. 


•t  grade  of  NnlurHl  Buck  UyrI 


^Buffalo  •Cement 

Anijrdt<d  diploma  mid  utedul  ovur  aU  i?aULi»tit4>ra 
;.t  tbe  WorliTBCnlumbMo  EipuaiUoD  tor  eicelleDiw 
(.if  raw  mutpriiil  atwl  msWriaf  ttteT  bsiliH  prppared, 

BUFFALO"CEiNTCO.(Ltd,) 

BUFFALO,   N.  Y. 
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Ciipaeitv,  375  barrels  a  day. 
Mauufacturers  Cnltoii  Iiranri   Portlaini  cuiiiL-nt, 
Oil  Southern  Pacifie  and  Alcliison,  Topoka  &  Haiita  Pe  railro 
(iALUMET   PORTLAND 'CEMENT    COMPANY.    3901  ' 
avenue,  Chicago,  III.     See  Notes  B  anrl  E,  page 
Manufacturers  of  siliea  Portland  cement. 
■     On  Chicago  &  Alton ;  Pittsburg,  Ft.  Wayne  &  Chicago ;  (.'hi-  j 
cago,   Milwaukee  &   St.    Paul;   Chicago,   Burlington   &   Qnificy; 
Pittsburg,  Cincinnati,  Chicago  &  St.  Louis:  Atehipon,  Topeka 
Santa  Fe;  Grand  Trunk;  Ohieagb  &  Eastern   Illinois;  Wabasl 
Chicago   &   Erie;   Chicago,   Indiauapolis   &   Ijouisville;   Ohicag 
Hock  Island  &  Pacific ;  Lake  Shore  &  Michigan  Southern ;  Ni 
York,  Chicago  &  St.  Louis;  Baitimure  k  Ohio;  Wisconein  Ck 
tral;  Michigan  Central;  Chicago  Great  Western;  Cleveland,  0 
einnati,   Chicago  &   St.   Louis;   Chicago  &   West   Michigan, 
Chicago  &  Northwestern  railroads. 

THE  CANADIAN  PORTLAND  CEMENT  COMPANY,  Lt 
Deseronto,  Out.,  Can.  See  Note  B,  page  152.  Works  at  Stra 
cona,  Niipaneo  Mills  and  Marlbank,  Ont. ;  also  owns  the  1 
Lawrence  Portland  Cement  Company,  of  Montreal. 

E.  W.  Rathbdn,  Pres.,  Deseronto,  Ont. 

F.  G.  B.  Allen.,  Managing  Dir.,  Napanee  Mills,  Ont. 
J.*s.  DoBSON,  Dir.,  Philadelphia,  Pa. 
0.  A.  Masten,  J)ir.,  Toronto,  Ont. 
B.  B.  OstEtt,  Dir.,  Toronto,  Ont. 
M.  J.  Haney,  Dir.,  Toronto,  Ont. 
W.  D.  Mattiikws,  Dir.,  Toronto,  Ont. 
W.  E.  Rathbdn,  Dir.,  Deseronto,  Ont. 

_^ C.  J.  Webb,  Dir.,  Philadelphia,  Pa. 

W.  RlCHAHDs,  Supt.  Stratheona  Works. 
FiThe  Rathbun  Co.,  Sales  Agents,  Deseronto,  Ont. 
Capitalization,  $450,000. 
Capacity,  1,200  barrels  a  day. 

Manufacturers    of    Rathbim's    Star,    Beaver    and    Ensig 
brands  of  cement. 
On  Kingston,  Napanee  &  Western  and  Grand  Trunk  railruade 
CAMPANIA  MEXICANA  DE  CEMENTO  PORTLAND.  DuBj 

Ian,  Mexico.    See  chapter  on  Descriptions  of  Works. 
THE  CANON  CITY  CEMENT  tlOMPANY,  tlanon  City, 
Conrad  Meyers.  J.  G.  Locke,  B.  G.  Woodford,  Truman  Planeetl 
incorporators.     See  Note  A,  page  153. 

Capital.  $50,000. 
On  Atchison.  Topeka  &  Santa  Fe;  Canon  Citv  \-  Cripple  On 
and  Denver  &  Rio  Grande  railroads. 

See  Nordf  be  &  Harmon  Co.'s  wlyertiMiuent  of  Cemeut  M«< 


OBICENT  «ANUFAOTUBERS, 
ISADAOA   CEMRNT   COMPANY.   Caseadafra,   N.   Y. 


.See 


^ote  A, 
)n  Omikirk.  All.-h.^iiv    V;ilkv  i\:    l'ill-'l>iir-;  niilrmil. 

'AHA  PORTLAND  CEMENT  COMPANY.  :iH-:t»a  Publica- 
on    Builiiiiig,  l*itt-^l>iir^',   i'.i.      Works  at  fuBtalia,   Ohio. 
W.  J.  Pkentice,  Prt-ti.  auil  Dir.,  I'ittsburg,  Pa. 
J.  S,  (,'raiu,  Vice-Pres.  and  Dir.,  Pittsburg,  Pa. 
■Geo.  W.  Hackeit,  Sfc'y  and  Dir.  and  (Jtu.  Mgr..  PittRburg, 

Pa. 
Geo.  J.  OoHMAN,  Troas.  and  Drr.,  Pltlebiirg,  Pa. 

.  PoitTEH,  Dir.,  Pittsburg,  Pa. 
8.  \V.  Cunningham,  Dir.,  l*ittsburg.  Pa. 

.  BoTLE,  Dir.,  Pillwbiiig,  Pa. 
I.  D.  KhameBj  Dir.,  Pittsburg.  Ph. 
:S.  C.  Afplegate,  Dir.,  Pittsburg,  Pii. 

Ca.pitalization,  $300,000. 

Capacity,  1,500  barrels  a  day. 

Manufactursrs  Tiger  brand  Portland  cement. 
1  l^ake  Erie  &  Western  and  Cleveland,  Cincinnati,  Chisago 
.  Louis  railroads. 
'SKn.L  CEMENT  COMPANY.  Smith's  Landing,  N.  Y.— 
P.  Qabdver  Coppin-.  Pres..  Catskill,  N.  Y. 
.J.  W.  Kin'HELL,  Sef'y  and  Treiis.,  Smith's  Landing,  N.  Y. 
Herman  C.  Cowes.  Sii|j1..  Smith's  Landing,  N.  Y. 
Jno.  W.  Cumminu.  CliL'niisl.  Smith's  Landing.  N.  Y. 
PRED  J.  WmoHT,  Engr..  Smith's  Landing.  N.  Y. 
Wm.  a.  Bassett.  Engr.,  Sniitli's  Unding.  N.  Y. 

Capitalization,  $337,000. 

Capapitv.  300  larrc-ls  a  dav. 

ManufafturiTf  Cat-'kill  hrand  Pnrtlaud  L-omimt. 
1  West  ShoFfi  railroMd  nidi   Hudson  river. 
TJfiA  LAKE  CEMENT  COMPANY.  Tlhai?a.  N.  Y.    TTndcr  pnn- 
riit'tion.    See  Note  C,  p^igf  \'<'t. 

M.  E.  Calkins,  Pres.  and  flen.  Mgr.,  Ithaca,  N.  Y. 
X.  H.  Smith,  Vice-Pres..  Ithaca.  N.  Y. 
C.  E.  Trkm.\N,  Sec'y  ami  Treas.,  Ithaca,  N.  Y. 

Capitalization,  $100,000. 
lUTAUQI^A  CEMENT  COMPANY,  Bumham?.  N.  Y.     See 
oto  A,  paee  IS^. 

I  Dunkirk,  Allegheny  Valley  &  Pitifiburg  railroad. 
5LSEA  POKTLAND  CEMENT  COMPANY.  Ltd.,  Detroit. 
Icli.     Set'  Note  A,  pagf  1.52. 
IneorrwratoD^,  Jan.  D.  Huttcrfield,  Merle  B.  Moon,  Daniel  .1. 

Smith,  Lewi.s  C..  tli.rtnn.  John  L.  Steele. 
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CHICAGO  POETIAND  CEMENT  COMPANY,  No,  513  Stock 
change,  Chicago,  111.     Workti  at  Uglesby,  111. 

NoBMAN  D,  FnABBH,  Prcs.,  Stock  Esciiange  Bldg.,  Chicago. 
D.  R.  Fkaseh,  Vice-Pree.,  ytoek  Exchange  Bldg.,  Chicago,  111. 
Kalph  Gates,  Secy  and  Treas.,  Stock  Exchange  Bldg.,  Chi- 
cago, 111. 
D.  D.  Dkummund,  Supt.,  Ogleabj,  Hi. 

Gahden  City  Sand  Cu.,  lS01-120iJ  yi-cnrity  Bldg.,  Chicngn, 
111.,  Sales  Agents. 
Capitalization,  $400,000. 
Capacity,  1,000  barrels  per  day. 
Manufacturers  AA  Chicago  brand  Portland  cement. 
On  Illinois  Central  and  Chicago,  Burlington  &  Quinej  railrDflds. 
(.'HICKAMADGA  CEMENT  CO.,  Bossville,  Ga.— 
Ubiah  Cdmmings,  Pres,,  Akron,  N.  Y. 
W.  P.  D.  MOBObS,  Treaa.  and  Gen,  Mgr.,  Rosaville,  Ga. 
Capitalization,  $150,000. 

Manuiacturers  Chickamauga  brand    Portland   cement. 
Capacity,  300  barrels  per  day. 

Manufacturers  "Dixie"  brand  natural  hydraulic  cement. 
Capacity,  500  barrels  per  day. 
On  Chattanooga,  Rome  &  Southern  railroad. 
CLARK  COUNTY   CEMENT  COMPANY,  SellereUurg,  Tnd,^ 
F.  Lawson  Moobeb,  Pres.,  Cincinnati,  Ohio. 
Leonard  Kranz,  Sec'y  and  Treas.,  Supt.,  Sellershurg.  Iml.    ' 
W.  K.  Smith,  Dir.,  Sellersburg,  Ind. 
Jacob  Kranz,  Dir.,  Sellereburg,  Ind. 
EiiANtTEL  Kbanz,  Dir,,  Sellersburg,  Ind. 
Tjie  Western  Cement  Co.,  Sales  Agents,  Louisville.  Ky,  . 

Capitalization,  $30,000.  I 

Capacity,  1,000  barrels  a  day. 

Manufacturers  Mason  Choice  Hammer  and  Trowel  brand 
Louisville  natural  hydraulic  cement. 
On  Pittsburg,  Cincinnati,  Chicago  &  St.  Louis  railroad. 
(.'LINTON  CEMENT  COMPANY.  P.  0,  Box  IfT.  Pittsburg.  Pit. 
J.  W.  Friend,  Pres.,  Pittsburg,  Pa. 
F.  N.  HoPFSTOT,  Sec'y  and  Treas.,  Pittsburg,  Pa. 
T.  W.  Friend,  Asst.  Treas.,  Pittsburg,  Ps. 
A.  B.  Harrison,  Chemist,  Pittsburg,  Pa. 
P.  H.  ZiMMBRS,  Engineer,  Pittsburg,  Pa. 
Capitalization.     See  Note  E,  page  152. 
Capacity,  150  barrels  a  day. 
Manufacturers  Clinton  Portland  cement. 
On  Pittsburg,  Cincinnati,  Chicago  &  St.  Louis;  Allegheny  Val- 
ley; Pennsylvania;  Pittsburg  &  Lake  Erie;  Pittsburg,  Chartiers 
Youghiogheny ;  Baltimore  &  Ohio,  and  Pittsburg  &  Castle  Shi 
railroads. 


Electrlv  Miiclilticry— Kejslimei  E\HcVr\t  V,».,?.T\c,¥ft\\\v*ilyttula. 
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COLOEADO  POBTLAND   CEMENT   COMPANY,   Portland,   Colo. 

^  Express  and   teiugraph   olfice,   Florence,   Colo,     tfeneral   oftice, 
Denver,  Colo.     See  Note  D,  page  153. 
W.  H.  James,  Pres.,  Denver,  Colo. 
W.  F.  G£DDK8,  Gen.  Man.,  Denver,  Colo. 

Manufacturers  Pike's  Peak  brand  Portland  cement. 
Oil  Denver  &  Eio  Grande  and  Atchison,  Topeka  &  Santa  Fe 
railroads. 

CULUMBIA    PORTLAND    CEMENT    COMPANY,    Cleveland, 
Oliio.     See  Note  A,  page  152. 
Incorporators:   H.  E.  Hackenberg,  II.  J.  Davies,  N.  C.  Cota- 
bish,  M.  M.  Zellers,  C  T.  Kiplunond,  of  Cleveland,  Ohio; 
D.  D.  Dickey,  of   Pittsburg,  Pa.;  J.  S.   Crider,  of  Alle- 
gheny, Pa. 
,  THE  CONSOLIDATED  CEMENT  COMPANY,  509  GoldBinith 
Building,  Milwaukee,  Wis.     See  Notes  B  and  E,  page  152. 
OOPLAY    CEMENT    COMPANY,    Allentowu,    Pa.      Works   at 
Coplay,  Pa.     See  Notes  B  and  E,  page  153. 
CoMMERCiAi.   Wood   and   Cement    Co.,   Sales   Agents,    ISti 

Fifth  Ave.,  New  York  City. 
Johnson  &   Wilson,   Sales   Agents,   160   Nassau   St.,   New 
York  City. 

Manufacturers  of  Saylor's  and  Commercial  brands  of  Port- 
land cement.  Anchor  and  Commercial  brands  Roseudale 
natural  hydraulic  cement. 
On  Lehigh  Valley  railroad. 
CBE8CENT  CEMEITr  WOEKS,  I^ong  Point,  Hochelaga  County, 
Canada.     See  Notes  C  and  F,  pnge  15S. 
Thos.  M.  Morgan,  Owner. 

Manufacturers  Crescent  and  Diamond  brands  of  cement. 


For  sidewalks,  curb 
and  gutter  and  ail  con- 
crete work  requiring  the 
Highest  Qrade of  Port- 
land Cement.  Excels 
in  fineness  of  grinding. 
We    manufacture    one 


grade  only. 

CHICAGO  PORTLAND  CEMENT  COMPANY 


SCTORY  OF  AMERICAN  ( 

CRESCENT    WHITE    LIME    COMPANY,    Fayetteville, 
See  Note  A,  jiage  'i^vi. 
Ou  St.  Louit!  &  San  Francieuo  railroad. 
CROWN  CEMENT  COMPANY,  Alleftlu-ny  City.  Pa.     Works] 
Bellaire.  Ohio. 

F.  SwiNNEH,  Jr.,  TresB. 
Not  iu  operation. 
CROWN  PORTLAND  C[']MKXT  COMPANY,   l.trnMlowm 

See  Nolo  A,  \vdpv  15-^. 
Cr  M 11  !■:  If  i,AM)     AND     POTOMAT     CKMKS'T     COMP 

Cuiiili.'rlnn.l,   \).l,     S*.,.   N,,|,.  A,  ]iii>;c   I-".-'. 
CUMBERLAND   HYDKAULIC   CEMENT   ANB  MANTTFAC! 
ING  COMPANY,  P.  O.  B.>x  -ifA.  VmnWrUmA.  Mil.     S(>e  N( 
E,  page  152. 

W.  L.  Spkuuy.  Supt. 

Woi'ks  bunipd  July,  1900.     New  works  now  rcndy. 
Manufacturers  CiiinlicrlaTut  luliiral  li>i)riiiili<-  ci'mpiif. 
On  Baltimore  &   Ohio,    t'iin\berlan<3   &    PpTinsylvania,   Geori 
Creek  &  Cumberland,.  Pennsylvania,  ami  West  VirfCinia  ('entra 
Pittsburg  railroads. 

CUMBERLAND    VALLEY    CEMENT   COMPANY.    Washi 

ton,  D.  C.     Works  at  Cumberland,  Mil.     See  Note  B,  pa^  1 

S.  Daxa  Lincoln,  Pri*.,  Ralston  Bldg.,  Wa.shington,  D. 

Manufacturers   Cumberland   Valley  brand  natural  hydra' 

cement. 

On  Baltimore  &  Ohio,  CundMBrland  &   Poiinavlvania,  fleoi 

f^reek  &  Cumberland,  Pennsvlvania.  and  West  Virginia 

ritt..burg  r^iilroiid^, 

THE  CUMMINGS  CEMENT  COMPANY,  Akron,  N.  Y.— 
Uki.111  (■[  M^--.-,  !';■,-.,  Akron,  N.  Y. 
Ra?  P.  (■;    I  .      ,.      \  hr  Pres-  Akron.  N.  Y, 
Palmki;   I  .       ■      .  ■     '..iL   Mfn-.  and  Treas..  Akron.    X. 
HoMKK  S.  I'l  M\M-i.-,  -^rc'v.  Stamford,  Conn. 
Capitalization,  $300,000." 

Mannfaeturere  Storm  King  bnind  Portland   nenient. 
Capacity,  500  barrels. 

Manufacturers  Roman  Rock  brand  Portland  cement. 
Capacity,  500  barrels. 

Maun f act nrers  Obelisk  liratid  niiHiViil   liydraulir  ccini 
Capacity,  S,()00  barrel;;. 
On  New  York  Centml  &  lhid>..ii   liurr  r^iilrond. 
r>[';FIANCE  HYDRAULIC  CI-,\li:\T  WOUKS,  Defiiincc. 
Wn.llKI.M  &  OOTIMAN.   OwiUI-.      S,v    \..\r  F,    p^ge    159. 
Fha\K    WlLilELM,   Svipl,,    DefiiniCi'.    Oliiu. 

Ca|)acity,  100  barrels  a.  day. 


Plastlcon,  a  plnaterlnf  cement.  The  Alabasliiie  Vn.,  lirniiil  RapMHtl 


msmsii 

Advantages  of  Advertising 
I  in  Municipal  Engineering 
1    Magazine-^-^ 

b 


UNICIPAL  ENGINEERING  is  the  largest  and 
most  influential  magazine   in  the  field  it  repre- 
sents.    It  Is  read  by  more  people  directly  inter- 
ested in  this  field  than  any  other  publication. 
It  contains  more  advertisements  of   this  kind  of  business 
han  any  other  publication,  because  it  is  the  best  medium. 

It  is  kept  on  file  for  reference  by  Interested  people  in  most 

tf  the  cities  and  towns  tn  the  United  States  and  Canada, 

II  does  for  lis  advertisers  a  kind  of  missionary  work  that 

,n  not  be  done  for  them  so  successfully  in  any  other  way. 

It  not  only  Introduces  them  to  all  the  people  they  want  to 

enow  about  them,  and  who.m  they  can  not  reach   through 

my  other  facilities,  but  it  also  keeps  its  advertisers  advised  by 

ipecial  bulletin  of  the  opportunities  for  them  to  get  business. 

is  the  special  aim  of  the  management  of  the  magazine 

to  help  Its  advertisers,  and  it  does  this  with  all   the  facilities 

if  a  complete  and  well-established  organization  covering  the 

intire  country. 

It  makes  advertising  pay  advertisers  seeking  business  in 
ts  field. 

If  that  is  the  kind  of  help  you  want,  there  is  no  reason 
'hy  it  should  not  be  as  profitable  to  you  as  to  others. 


u 


-k^-Try  It ! 

igjamiMiaiBiiManuiiiiiBiH 


;CTORY  OF  AMERICAN  CEMENT  INDUSTRIES. 

Drjia»et  Hsilraulip  CemcHl  Wurk,i—r„„li„H,ii. 

ManufaetiirerB    of     Diamond     brand     natural     hydi 
cement. 
On  Baltimore  &  Ohio  railroad,  Wabash  railroad  and"  ^ 
Erin  canal. 

DETROIT  PORTLAXD  ORMKNT  COMPANT.  614-fil.5  Un 
Trust  Building,  Detroit,  Mich.  Works  under  construction 
"Fenton.  Mich. 

E.  H.  Pain'E,  Prps.,  fl-l.'i  Murray  St.,  New  York  City. 
B.  Stroh,  Vice-Pres..  Detroit,  Mich. 
H.  J.  Paxton,  Sec'y  and  Treas.,  Detroit.  Mich. 
H.  M.  SdDLER,  AsBt.  Treas.,  9-15  Murray  St.,  New  York  C 
L.  R.  Shellenbehgeh,  Supt.  of  Construction,  Fenton,  Ml 
Capitalization. — See  Note  E,  page  152. 
On  Chicago  &  Grand  Tnmk  railroad. 
DEXTER  PORTLAND   CEMENT   COMPANY,   Nazan-lh, 
Geo.  E.  Bartol,  Pres,  and  Dir.,  3.']ff  The  Bourse,  Phllii 

phia,  Pa. 
Conrad  Miu.eh.  Vice-Pres.  and  Dir.,  Nazareth,  Pa. 
^^^_     Joseph  Brobston,  Sec'y  and  Treap.,  Nazareth,  Pa. 
^^^^K    Wm.  B.  Newberry,  Gen.  Mgr.,  Chemist  and  Dir.,  NaK;;rPtS 
^^^^^H     G.  A.  ScHNEERELE,  Dir.,  Nazfireth,  Pa. 
^^^^^g    Dr.  L  A.  Baceiman,  Dir..  Nazareth,  Pa. 
^^^^^     John  P.  Ceozer,  Dir.,  Upland,  Pa. 

W  Sam'l  French  &  Co.,  Sales  A^eutp,  Fourth  and  Callow! 

■-■  Sts.,  Philadelphia. 

K  Capitalization,  $300,000.      , 

■  Capacity,  SOO  to  900  barrels  per  day. 
H  Manufacturers  Dexter  brand  Portland  cement  and  Freao 
H  Rosendale  brand  natural  hydraulic  cement. 

■  On   Ban^nr   &.  Portland    brnneh    of   Delaware,    LackawauDa 

■  Western  railroad. 
I  THE    DIAMOND    POBTLAND    CEMENT    COMPANY,    Perkin 

■  Ave.,  at  C.   &  P.  R.   E.   Cleveland,   Ohio.     Works   at  Mifldl 

■  Branch,  Ohio. 
I  Z.  W.  Davis,  Prea.,  Perkins  Ave.,  at  C.  &  P.  R.  Bi 

^B/SHm^t.     '^-  L.  BoARDMAN,  Yice-Pres.,  Perkins  Ave.,  at  C,  i 
/^■^^n\        P-   K.   R.,   Cleveland,   Ohio. 
raH^Hnl    W.  H.  BoAEDMAM,  Treas.,  Perkins  Ave.,  at  C.  &  ? 
\^ttS^f/         R-  R-)  Cleveland,  Ohio 

^^       L.  A.  Reed,  Sec'y,  Perkins  Ave.,  at  C.  &  P.  E.  R.. 
Cleveland,  Ohio. 

James  F.  Clark,  Supt.,  Middle  Branch,  Ohio. 

E.  Davidson,  Chemist,  Middle  Branch,  Ohio. 


PIAMOfND 
Portland  Gement 


*  Wlh-Bfidi  Portltnd  Cemtnt  Hwh  trwn  Hocfc  l«r  M  Purpow 


IVEMQE  el  all  Camenl  Mad*  and  Tiilad  at  Iha  Laboralanr  st 

THE  DIAMOND  PORTLAND  GEMENT  GO. 


Bay 


DURING  THE  YEAR  OF  1900 

tay  Neat,       .----.  ^03, 75  Lbs. 

>ay  Neat,             ......  600.65  Lbs. 

bay  Neat,       ......  669.68  Lbs. 

SaND'CBMENT,    -    3  to  I 

7  Day  Sand,           --....  225.34  i-ba. 

18  Day  Sand,      -•■.■•  393.00  Lbs. 


i 


FACTORY.  MIDDLE  BRANCH,  OHIO 

MAIN  OFFICE,  CLEVEUNO,  OHIO 


The  Diamond  Portland  Cement  Go. 


Capitalization.  $300,000. 
Capacity.  750  barrels;  ]kt  iliiv. 
Maniifafturers  Diamonrl  brand  Portland  L'onieiit. 
On  Cleveland,  Canton  &  Sonthcrn  railroad. 
Average  {>f  all  ci'iiieut  nmilu  and  tented  at  the  lHl.ii>ruturv  ot  ll 
Diamond  Poitland  Cement  Company  during  the  yenr  190U: 
RESULTS  OF  TESTS. 

Naat.  1  aaod, :)  cenienl. 

Iday 403.75  IbB. 

7daja 600.65    "         7  days 225.34  Ihs. 

38  days 669.68    "       28  days 293.00  " 

\.\faiiii_f€toturcr'ii  Staff iiinit.\ 
Diamond  Portland  cement  is  made  from  limestone  and  clay  carefully : 


p  prodiici 
EtageD  ovens,  whicH  have  proved  Co  tie  Che  most  perfeet  Portland 
kilns.  They  are  in  charge  of  experienced  men  who  learned  their  buBini 
in  some  of  Che  largest  mills  in  Germany,  The  clinker  is  carefully  select 
and  ground  to  such  flneaeas  that  only  five  per  ceot.  is  left  on  a  No.  1 
sieve.  Magnesia  and  sulphate  of  lime  are  practically  abaent  from  the  n 
materials  and  the  finished  cement.  The  results  of  tests  i^ven  above  sb 
its  great  streni^tb.  A  peculiar  and  recommending  quality  of  Diama 
(»ment  is  the  gloBS.  resembling  a  coat  of  varnish,  which<onns  on  the  up] 
surface  of  pats  as  they  dry.  Testa  made  of  the  cement  all  over  the  coun' 
confirm  the  results  given  above  and  endorse  out  claim  that  we  supplj 
superior  article  and  a  Portland  cement  unexcelled  in  quaUty  anywhe 
Each  day's  production  of  finished  cement  is  received  ia  a  bio  by  itself  a 
not  pwmitted  to  leave  the  works  until  pronounced  by  our  experts  to 
faultless. 

THE   DIIRYEE   POHTLAND   CEMENT   COMPAISTV,   Mod 
Kuma,  jV.  T. 

Geo.  W.  DuhveEj  Sec'y,  Monteznnia,  N".  Y. 
Works  burned;  will  rebuild. 
On  West  Shore  and  New  York  Central  &  TIndl^on  River  ra 
roads. 

Tn"R  KDTvSON    PORTLAND    CEMENT    COAfPANY,    Gira 

HldfT..  Philadelphia,  Pa.    Works  at  htewnrtsville,  " 

Works  under  construction. 

Wm.  n.  SllELMEEDlNE,  Pres.,  Philadelphia,  Pii 

W.  S.  Mallohy,  Vice-Pres..  Edison  Ijaboratorv,  Orange,  N. 

'   W.  S.  Pilling,  Treas.,  Philadelphia,  Pa. 

Theron  T,  Cran-E,  Seo'y,  Philadelphia,  Pa. 

Thomas  A.  EnisON,  GeiL  Mgr.,  Orange,  N.  J. 

E.  A.  Darling,  Engineer  of  Construction.  Stewartsville,  N. 

Capitalization.  $11,000,000. 

Capacity,  4,000  barn'U  a  day. 

On  Delaware,  Lackawanna  S  Western  railroad. 


TTIAN  POKTT.AND  CEMF,\T  COMPANY,  Detroit,  Mich. 

brks  at  Fenton,  Mieh.,  will  lie  ready  August,  1901. 

Aeo.  a.  Fobteb,  Pres.  aud  Dir.,  Detroit,  Mich. 

J,  F.  Williams,  Vic«-Pres.  and  Gen.  Mgr.,  Detroit,  Mich. 

C.  B.  Shot-well,  Sec'y  and  Dir.,  Detroit,  Mich. 

•C.  A.  Wilson,  Dir.,  Holly,  Mich. 

I).  S.  Frackelton,  Dir.,  Flint,  Mich. 

Capitalization,  $1,050,000. 

Capacity,  1,000  barrels  daily. 
1  Chicago  &  Grand  Trunk  railroad, 

:  RAPIDS  PORTLAND  CEMENT  COMPANY,  Klk  Rapids, 
ich.— 

Oswald  F.  Jordak,  Free,,  Dir.  and  Gen.  Mgr.,  Elk  Rapids. 
F.  B.  Williams,  Vice-Pres.  and  Dir..  Klk  Rapid?.  Mich. 
Frank  B.  Moore,  Sec'y,  Trcas.  and  Dir..  Elk  Rapids.  Mich. 
S.  B.  Collins,  Dir.,  Elk  Rapids.  Mich. 

B.  S.  Oldb,  Dir.,  Jackson.  Mich. 
1108.  A.  Wilson,  Dir.,  Lansing,  Mich. 
M.  B.  Lang,  Dir.,  Jackson,  Mich. 
^.  M.  BuxcE,  Supt.,  Elk  Rapids,  Mich. 
Db.  W.  Michaelis,  Jr.,  Chemist.  Elk  Rapids,  Mich. 
Louis  Qiiinbt,  Engr,,  Elk  Rapids,  Mich. 
Capitalization,  $400,000. 
Capacity,  fiOO  barrels  a  day. 

Manufacturers  Elk  Rapids  brand  Portland  eeincnt. 
lithe  Pere  Marquette  railroad  and  Lake  Michigan. 

5  PORTLAND  CEMEKT  COMPANY.  Warners.  N.  Y.— 
Thomas  Brown.  Pres.,  rraiiklin.  Pa. 
J.  E.  French,  Vice-Pres.,  New  York  Oitv. 
CiiAS.  Miller,  Tn-as.,  Franklin,  Pa. 
CiiAB.  A.  Lockard,  Mgr.,  Warners.  N.  Y. 
E.  Bravender,  Snpt.,  Warners,  N.  Y. 

C.  E.  ScHADFFLEH,  Res,  MgT.,  737  Monadnock  Blk.,  Chicago. 
Capital,  $650,000. 
Capacity.  150,000  barrels  a  year. 
Manufacturers  of  Empire  and   Flint  brands  of   Portland 

cement. 
Nr-w  ^ork  Central  &  Hud^^on  River  railroad. 
iSCOTT  HYDRAULIC  CEMENT  COMPANY,  Kansas  Citv,  Mo. 
-'r.  Scott,  Kanh, 
Waltbr  8.  Halliwell.  Pre,-.,  Kansas  City,  Mo. 
Davii)  P.  Thomas,  Vice-Pres.  and  Gen,  Mgr.,  Ft.  Scott,  Kans. 
John  S.  Taft,  Sec'y. 

Pt.  Scott  Cement  Asrociation,  Sales  .\gents.  Kansas  Citv, 
Mo. 


4  Plaster  Co.,  Buffklo,  It.V.,  mnkcs  Calcineil  Plaater  or  Stucco 


Capital,  $100,000. 
Capacity,  600  barrels  in  10  hours. 
Manufacturers  Four  Star  brand  Ft.  Scptt  natural  hydra 
cement. 

On  Missouri  Pacific  and  Missouri,  Kansas  &  Texas  railroads 

FOWLER  &  PAY.  Mankato.  Minn.    Wot* 

at  Austin,  Minn.     See  Note  P,  page  15 

Capacity,  1,000  barrels  a  day, 

Manufacturers  Austin  brand  natii 

hydraulic  cement. 

On  Chicago  Great  Western  and  Chiia 

Milwaukee  &  St.  Paul  railroads. 

GEOEGIAN  BAY  PORTLAND   CEMENT  COMPANY,  LI 

Owen  Sound,  Ontario,  Canada.     See  Notes  B  and  E,  page  1 

Felix  Ghenther,  Jh.,  Chemist,  Owen  Sound,  Ontario,  C 

On  Canadian  Pacific  and  Grand  Trunk  railroads. 

&EEMAK-AMERICA1T  PORTLAND  CEMEITT  COMPANY.    Offi 

1511  Marquette  Building,  Chicago,  111.     See  Note  C,  page  1! 

Works  at  La  Salle,  111. 

Gael  Pedssinq,  Pres.  and  Gen.  Mgr.,  Hamburg,  Grermany, 

Geo.  C.  Pbcssinq,  Vice-Pres.  and  Treas.,  Chicago. 

Fritz  Woem,  Sec'y,  La  Salle,  111. 

Edwaed  L.  Cox,  General  Sales  Agent. 

A.  B.  Helbig,  Supt..  La  Salle,  HI. 

De.  Otto  Sthebbt,,  Chemist. 

Walter  PecssinGj  Chemist. 

Capitalization,  $450,000. 

Capacity,  500  barrels  per  day. 

Manufacturers  Owl  Cement  brand  Portland  cement. 

On  Chicago.  Burlington  &  Quincy ;  Chicago,  Rock  Island  &  1 

cific.  and  TllinniR  Central  railrnada. 

GLASGOW  CEMENT  WORKS— Eemoved  to  Locher,  Va. 

JAMES  RIVER  CEMENT  WORKS. 
THE   GLENS  FALLS  PORTLAND   CEMENT   COMPANY,    Gh 
Falls, 

W.   W.   Maclay.   Pres.    and    Dir.,    t 

Falls,  N.  Y. 
Byron    Lapttam,    Vice-Pres.    and 

Glens  Falls,  N.  Y. 
Arthue  W.   Sherman.  Treas.   and  Di 

Glens  Falls,  N. 
John   E.   Parry,  Sec'y  and   Dir.,   Gh 
Falls,  N.  Y. 
S.  E.  Goodman,  Dir.,  Glens  Falls,  N.  Y. 


For  Cement  HachiDerj,  address  Earle  C.  Bacon,  Havemeyer  Bldg.,  H, 


CEafENT  MANUPACTUKERS. 


Geo.  H.  Pabks,  Dir.,  Glens  Falls,  N.  Y. 
F.  W.  Wait,  Dir.,  Glens  Falls,  N.  Y. 
Wm.  E.  Spikr,  Glens  Fallt*,  N.  Y. 

COMMEKCLAl.  WoOD  AND  CbMENT  CoMI-ANY,  Salc'S  Ayvnlli,  ITifi 

Fifth  Ave;,  New  York. 
Capacity,  3fl0  barrets  a  ilay. 

Manufacturers  Iron   Clad  ami  Viclor  Liraiidp  Porllaiid  ce- 
ment. 

BESlII.Ta  OF  TESTS  OF  IRO.V   Ct.AD  BHANR  PORTLAND  CEMENT. 

Rpport  of  the  Aqueduct  Conimission  on  Iron  Clad  cement  deliv- 
e»d  at  New  Croton  Dam : 


is  Our  Business 

TO  MBUP 

Your  Business 


IF  YOU  MAKE,  SELL  OR  USE 


GCMCr^T 


to  us  and  wg  will  tell  you  what  we  can  do  for  you. 


Municipal  Engineering  Co. 


264       DtRECTORy  OF  ABOTRtCAN  CEMENT  INDUSTHTES, 

The  Olr„i  M(««  PnellaiKl  fcinc^l  (•■•miiaiii/—r,iHtin'i'<l. 

Tests  of  Victor  Portiaud  cement,  luadr-  by  Department  of  E 
New  York  Citj-,  briquettes  seven  days  o\A : 

Date  of  test,  Vm.  Neat  ceiDont.  1  pnrt  cdmenr.  2  parte  st 

Jan.  16.  533  lbs.  223  Iba. 

Jan.  31.  i70  "  203 

531  ■'  290 

April  12.  514  "  275 

April  13.  560  "  274 

May  4.  516  "  222 

May  9  536  "  270 

June  7.  522  "  242 

June  22.  158  "  224 

July  5.  512  "  247 

July  34.  470  "  227 

July??.  486  "  258 

Auk.  7.  499  "  217 

Aug.  14.                  -      463  "  192 

Aug.  14.  463  "  192 

Aug.  21.  445  "  204 

Jan.  11.  587  "  256 

Averagea 502  lbs.  23G  lbs. 

Pats  left  in  air,  iinmerrted  as  soon  asi  liurd,  and  steamed  1 
boiled,  all  passed  the  testa  satisfactorily.  fl 

Time  of  set,  240  minutes.  i 

\M<tnufai-liircr's  Slrtteiiicnf.\  1 

GieDs  Palls  "Iron  Olftd"  i^ement  is  one  of  the  most  finely-ground  cetB 
in  the  market,  thus  giving  much  more  cement  to  the  standard  barrel o)| 
[lounds  than  others.  It  is  a  slow-setting  cement,  uauallj  taking  four  ttt 
hours.  This  is  convenient  for  many  purpoaea.  Itsoon  siirpassesinstren 
quicker  setting  cements.  Shipmeate  of  Iron  Clad  brand  will  be  guai 
teed  to  stand  600  Iba.  tensile  strain  neat  briquettes  one  day  in  air  and  se 
days  in  nater  and  175  pounds  one  cement  to  three  sand;  to  stand  boil 
test;  85  per  cent,  to  pass  through  No.  200  sieve  and  96  per  cent,  throi 
No.  100  sieve.  Cement  barrela  will  be  tight,  of  great  strength,  and  I 
form.  Bags  will  be  superior  cotton  and  all  weights  guaranteed.  The 
process  of  manufacture  was  chosen  as  giving  abgoluCe  certainty  regard 
proper  mixture,  thus  insuring  perfect  uniformity  of  product.  A  comp^ 
of  the  results  of  testa  shown  above  demonstrates  the  correctness  <]U 
choice.  The  sand-carrying  power  of  the  cement,  augmented  by  the  a^B 
fineness  and  uniformity  of  grinding,  is  shown  by  sand  testa.  The  ea« 
in  the  use  of  Iron  Clad  cement  on  this  account  is  very  marked.  "1 

The  niens  F;illa  Portland  Cement  Company's  Victor  Portland  cemfil 
^^g^^^_  a  favorite  for  concrete  and  mamrary  work.     Its  fin« 

;?  guaranteed  to  be  90  per  cent,  through  a  No.  200  ai 
tnd  97  per  cent,  through  a  No.  100  sieve,  and  its  ten 
L   strength  to  be  500  pounds  per  square  inch  neat.one 
k  Id  air  and  six  days  in  water,  and  125  pounds  one  | 
I  cement  to  three  parts  sand,  aame  time.     These  qi 
ties  make  it  strong  and  economical,  both  essentials 
giiod  engineering  work.   Boiling  teat  is  also  e-uaranti 
The  Mechanicsville  dam  shows  the  high  quality  of  Vli 
cement  concrete.      The  fxirtion   containing   the  wi 
jintes  WHS  built  of  Victor  cement  one  part,  sand  twu,  broken  atoae  I 


Tfarren'tt  "Puritan  Brand"  Coal  Tur  Cements.  Warren  BrWi 
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The  (ilt-ns  Fall*  l*ttrtlami  i'ement  ComfHtni/ — ('ttntiniteti. 

The  river  was  turned  through  these  gates  when  concrete  was  bift  ten  days 
old.  After  several  heavy  freshets  and  ayear's  time  had  passed  coffer  dams 
were  put  in  and  the  work  examined.  The  concrete  was  found  practically 
uninjured,  surfaces  unchanged  and  (*omers  sharp,  though  the  bedrock  of 
the  river  had  been  worn  away  until  some  of  the  piers  overhung  the  result- 
mg  cavities  in  the  bed  of  the  stream  several  feet.  Such  tests  are  fortu- 
nately rare,  but  Victor  cement  shows  its  ability  to  stand  them. 

THE  GLOBE  CEMENT  COMPANY.— S(v  Xoti^  C,  pa^c  152. 
Works  at  Selleivburg,  Indiana. 
IIkkmax  Pkeefer,  Pros.,  Scllcrslnirtr,  Ind. 
John  F.  Fuy,  Vict»-Pros.,  Scllcrs]>\ir«:,  Ind. 
Harry  H.  Bean,  See'v  and  Trcas.,  Scllcrsbiirg,  Ind. 
Western  Cement  Company,  Sales  Agents,  Louisville,  Kv. 
Capacity,  800  barrels  daily. 

Manufaeturcrs  Olobe  brand  Louisville  ilatural  bvdriuil-e  co- 
nient. 
On  Pittslmrg,  Cincinnati,  Chicago  «S:  St.  Louis  railroad. 

uOLDFX  RULE  (^EMENT  (U)MPANV,  Sillersbur<r,  ind.-- 
Frei).  Aug.  Koehler,  Pivs.  and  Dir.,  New  Albany,  Ind. 
Jacob  Weber,  Vice-Pres.  and  Dir.,  Louisville,  Ky. 
Wm.  Schleicher,  Sec'y  and  Treas.,  Dir.  and  Sup*t.,  Sellers- 
burg,  Ind. 
John  J.  Weber,  Dir.,  Sell(»rsburg,  Lid. 
Ei).  Alexander,  Engr.,  Sell(»rsburg,  Lid. 
Capitalization,  $L5,000. 
Ca])acity,  500  barrels  a  day. 

^ranufaeturers  Ann  &    Ilaininer  brand    Louisville   natural 
hydraulic  cement. 
On  Pittsburg,  Cincinnati,  Chicago  &  St.  Louis  railroad. 

GOSHEN  POKTLAXD  CEMKXT  (H)MPAXY,  (josben,  Ind.— 
Works  thn»e  and  one-balf  miles  nort beast  of  Elkbart,  Ind. 
See  Xote  A,  page  \r)2. 

GRAYLTXG  POBTLAXD  (M^MFXT  (H)MPAXY.     Works  pro- 
posed. 

C.  A.  Campbell,  407  X.  Linn  St.,  W.  Bay  C\i\\  Micb. 
Wm.  M.  Courtis,  (Ws.  Kngr.,  -IL^  Ilammonti  Rldg.,  Detroit. 
Mich. 

GREAT    XORTHERX    PORTLAND    CKMEXT    COMPAXY. 
82-84  Griswold  St.,  Detroit,  Midi. 

Works  under  construction  at  Baldwin,  Midi.     A  X^'w  Jit- 
sey  corporation. 
Geo.  Anderson,  Pres.  and  Dir.,  Detroit,. Micb. 
Chas.  a.  Streljx(JER.  Vice-Pres.  and  Dir..  Detroit,  Midi. 
Burton  W.  Yates,  Second  Vice-Pres.  and  Dir.,  Detroit,  Micb. 
Howard  H.  ParsoKs,  (^lairman  Lx.  (\)m.  and  Dir.,  Detroit, 
Mich. 


1*86  KejstoM  (ifeiierators  in  Cement  Plants.    Keystone  Electric  Co. 
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tC  \^»J  .V%»»"#ArrM  htrttami  Cement  Company— Continued. 

n.vvin  Ogilvie^  Treas.  and  Dir.,  Detroit,  Mich. 

CuAUi«K8  B.  Parsons^  Sec^y  and  Dir.,  Detroit,  Mich. 

liKMUUL  H.  Foster^  Gen.  Counsel  and  Dir.,  Detroit,  Mich. 

Alkxander  B.  Scully,  Dir.,  Chicago,  111. 

Wm.  Fillinqham,  Dir.,  East  Orange,  N.  J. 

Aktuur  E.  Barley^  Auditor,  Detroit,  Mich. 

U,  C.  Carpenter^  Consulting  Engr.,  Ithaca,  N.  Y. 

Capitalization,  $5,000,000. 

Capacity,  1,000  barrels  a  day,  increasing  later. 
i>u  Pere  Marquette  and  Chicago  &  West  Michigan  railroads. 

HANOVER    PORTLAND    CEMENT    COMPANY,    Hanov( 
Out.    See  Note  A,  page  152. 
On  Grand  Trunk  railroad. 

IIKCIiA  PORTLAND  CEMENT  AND  COAL  MINING  COl 
JWNY,  West  Bay  City,  Mich.    Soon  to  be  incorporated. 
IT.  R.  LoRANGER^  505  Crapo  Blk.,  Bay  City,  Mich. 

IIKLDERBERG  CEMENT  COMPANY,  Albany,  N.  Y.    Wor! 
at  Howe's  Cave,  N.  Y.    See  Notes  D  and  E,  page  152. 
T.  H.  DuNMARY,  Pres.,  Albany,  N.  Y. 
Fred  W.  Kelley^  Vice-Pres.,  Albany,  N.  Y. 
Edward  L.  Pruyn^  Sec'y. 
Jas.  C.  Farrell^  Treas.,  Albany,  N.  Y. 
Chas.  H.  Ramsey,  Asst.  Gen.  Mgr.  and  Gen.  Sales  Agei 
38  State  St.,  Albany,  N.  Y. 
Manufacturers  Helderberg  Portland  cement. 
Manufacturers  Rosendale  natural  hydraulic  cement. 
On  Delaware  &  Hudson  Company^s  railroad. 

THE    HERCULES    CEMENT    COMPANY,    Catasauqua,  I 
Works  at  Coplay,  Pa. 

JoHN^  Craig,  Dir.,  Catasauqua,  Pa. 

F.  M.  Horn^  Vice-Pres.  and  Dir.,  Catasauqua,  Pa. 

John  T.  Williams,  Treas.  and  Dir.,  Catasauqua,  Pa. 

Edward  D.  Boyer,  SecV^  Supt.  and  Dir.,  Catasauqua, 

N.  D.  CoRTRiGHT,  Jr.,  Dir.,  Catasauqua,  Pa. 

Geo.  H.  Williams,  Dir.,  Catasauqua,  Pa. 

James  W.  Weaver,  Pres.  and  Dir.,  Catasauqua,  Pa. 

A.  R.  Fry,  Chemist,  Coplay,  Pa. 

Jas.  Dougherty,  Engr.,  Cementon,  Pa. 

Houston  &  Co.,  Sales  Agents,  26  Cortland  St.,  New  Y( 

City,  N.  Y. 
Bryant  &  Kent,  Sales  Agents,  Boston.  Mass. 
Robinson  &  Co.,  Sales  Agents,  Philadelphia.  Pa. 
Capitalization,  $75,000. 


See  adTertisement  of  Fairbanks'  Cement  Testing  Machine. 


Capacity,  100,000  ban-<il8  a  year. 

Manufacturers  HtTt'iilcs  and  Granite  Ijiaodg  Portland  ce* 
munt. 

Manufacturers  Improved  Ijchigh,  Improved  Knsendale  and 

Clarke's  Improved  brands  .natural  bydraulip  cement. 
Lehigh  Valley  railroad. 
HOOSIER  CEMENT  COMPANY,  Sellereburg,  Iiid.— 

E.  Sehlbride,  Pres.  and  Dir.,  Pittsburg,  Pa. 

F.  Kennedy,  Vice-Pnw.  and  Dir.,  Sellertburg,  ind. 
H.  Gray,  Sec'y  and  Dir..  .Selk^rsbiirg.  Ind. 
Cuddy,  Treag.  and  Dir.,  SelliTsbnrg,  lud. 

H-  HiNTON,  Supt.  and  Div..  C'enientvillK>,  liul, 
B-  Heaton,  Dir.,  JefFersonville,  Ind. 
.  W.  Sehlbride,  Dir.,  New  Albany,  lud. 
Capitalization,  $33,000. 
Capacity,  500  barrels  a  day. 
Manufacturers    Hod    &    Shovel    bnind    Louiavilk'    riiitnral 

hydraulic  cement, 
Pittsburg,  Cincinnati,  Chicago  &  St.  Louis  railraad. 
now  BaOS,,  Thirty-second  St.  and  Pennsylvania  railroad, 
teburg.  Pa.    See  chapter  on  descriptions  of  works. 
Manufacturers  Rex-Portland  and  Samson  brands  Portland 
cement. 
AltD  HYDEAULIC  CEMENT  COMPANY,  Cement,  Gn. 
Not«  A,  page  152. 

PIOIS   POItTLAXD   CEMENT   COMPANY.   Chicago.   111. 
Note  A,  page  l.'i2. 
JXtmOIS  STEEL  COMPANY,  Cement  Department,  No.  1060 
RtiokiTv  lildg.,  Chicago,  III. 

Edwakd  M.   Haoah,  Mgr..  No.    1060    The 

Rookery,  Chicago,  III. 
J.  G.  Bergquist,  Supt.,  South  Chicago,  111. 
C.  W.  Halt,,  Sales  Agent,  No.  140  Nassau 

St.,  New  York. 
S.    W.    WiiEELocK,    Sales    Agent,    Cooper 
Bldg.,  Denver,  Colo. 
Egleston,  Sales  Agent,  Havana,  Cuba. 
LE,  Sales  Agent,  Security  Bldg.,  St.  Louie,  Mo, 
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partraent. 

Manufacturers  Uuiversal  braud  Pnrtlaud  ct^iiioiit. 
Manufacturers  Steel  brand  cemput  (pozzuokna). 
Capacity  of  works  for  each  brand,  1,000  barryls  a  (iay. 
The  following  te^ti^  uf  Univcn^nl  hrand  cement    were   made  I 
EJobert  W.  Hunt  &  Co,: 

Fineneas  on  100  aieve 93.80 

Fineness  on  200  sieve 75^;^ 

Initial  set 2  houra,    5  n  ' 

Final  eet 6  hours,  50  miuufee 

Boiling  and  cold  water  testa,  O.  K. 
Speeiflf  gravity,  3.21G. 

Sample  losted.  Si  hnur?.  7  cIoj-b.  ''s  liays. 

Nest 557  727  854 

Cement  1,  sand  3  130  247  385 

(Above  figures  are  averages  of  five  briquettes.) 

[Miinu/iK-turer'e  Stalement.] 
Steel  eement  has  been  on  the  market  for  flvo  ye 
and  bas  (■omc  to  be  recognized  by  arehiteiita  and 
giiieers  as  a  most  reliable  cement  for  work  in  mois' 
I'iitions,  such  as  concrete  or  foundation  conatruet 
beneath  the  surface  of  the  ground  or  water.     It  is  ' 
gjeeially  adapted  to  foundations  of  street  pavemen 
hcavT  buildings  and  machinery  foundations,  cond 
and  sewer  construction.     It  possesses  peculiar  qui 
ties  that  impart  unusual  toughoeaa  and  homogeni 
to  concrete  made  therefrom,  and  Its  exceeding  fi 
nesa  gives  it  great  capacity  for  carrying  sand  and  stone.    Steel  cement 
common  with  all  slag  or  pozzuolana  cements,  is  not  suitable  for  sidewal 
floors  or  work  exposed  to  dry  air  or  subject  to  attrition.     The  care  ' 
scientific  ai.'curacy  exercised  m  Che  selection  of  the  slug,  and  the  pr 
methods  employed  in  its  treatment  make  this,  admittedly,  the  beat 
cement  manufactured,  and  investigation  by  the  United  States  govern] 
engineers  has  demonstrated  that  it  is  more  uniform  than  any  cement  j 
ufactured  from  natural  deposits. 

In  order  that  their  field  should  uot  be  bounded  by  the  limitations  oISl 
cement,  the  lUinois  Steel  Company  in  1896  undertook  an  extensive  si 
of  experiments  with  a  view  to  manufacturing  from  blast  furnace  slag  a 
Portland  cement  that  would  compete  in  every  reaiiect  with  t^e  best  br( 
of  foreign  and  American  Portlands,  and  especially  in  those  classes  of 

for  which  Steel  cement  was  not  adapted.    These  experiments 

ful  in  the  highest  degree,  and  in  1900  the  company  placed  oi    . 
Universal  Portland  cement,  which,  as  its  name  implies,  is  suitable  for 
purposes.    This  is  a  true  Portland  cement,  its  method  of  manufacti 
chemical  composition,  fineness  and  specific  gravity  being  strictly  in  aci 
ance  with  the  definitions  of  the  most  prominent  cement  authorities  in 
United  States  and  Europe.    On  account  of  the  entirely  artificial  chi 
of  the  process  employed,  the  mixtures  are  under  complete  control  and 
remarkable  uniformity  is  obtained  in  the  United  prtduct. 

In  1900  the  new  cement  plant  at  the  south  worlcs  of  the  lllinoia 
Company  at  South  Ohicaeo  was  completed,  at  a  cost  of  ^500,000.  A 
plant  both  Steel  and  Universal  Portland  cements  are  manufactured. 


Parkhnrst  Combined  Curb  Had  Qui  ter.  Apply  to  D.C.Buutin,  Indlku^ 


SOUTH  CEMENT  PLANT 

ILLINOIS  STEEL  COMPANY 

SOUTH    CHICAGO,   ILLINOIS 


Universal  Portland 
Cement . , , 


For  sidewalks,  floors,  and  all  work 
requiring  the  highest  possible  grade 
of  Portland  Cement. 


Steel  Cement . 


For   concrete,    foundation   and    ma- 
sonry construction. 


Tlv  llliiioi,  SU---1  PmH,n<ti!,—rni,U>iU---l. 

locstioQ  of  this  plant  admits  of  direct  Ebipiiient  by  mil  or  water,  and  iv 
has  only  the  latBist  and  nrnat  imiiruved  restUinory,  low  prieea,  high  qualil;, 
and  qiiii^k  shipment  nre  insured.     The  cement  [ilant  at  the  north  workBO 
the  IliinciiB  Bteel  Company,  started  in  IS85.  \b  devoted  exeluaively  t 
manufacture  of  Steel  cement.     The  total  output  of  both  plante  is  50,00 
barrets  per  mout^,  divided  about  equally  between  the  two  products. 

IMPERIAL  CEMENT  COMPANT.  Ltd.,    Owen    Sound.    Ont 

See  Notp  B,  page  153. 
IMPERIAL    PORTLAND    CEMENT    COMPANY,    1114 
Estate  Trust  Bldg..  Philaddphia.  Pa.     Works  (under  constme 
tinn)  at  Nazareth,  Pa. 

F.  H.  D.  Banks,  Pres.,  Real  Estate  Trust  Bldg.,  Philadrf 

phia.  Pa. 

JKRO.WE  Kekley,  Vice-Pres.  and  Dir.  and  CheiniBt,  421  Chest- 
nut St.,  Philadelphia,  Pa. 
J.  Chester  Wilson,  See'y  and  Dir..  Real  Estate  Tmst  B%, 

Philadelphia,  Pa. 

John  D.  Newbold,  Dir..  Norristown,  Pa. 

James  W.  SnErr,  Dir..  723  Chestnut  St.,  Philadelphia.  Pa. 

John  T.  Dyer,  Dir..  Room  A.  HaTriwin  Bldg..  Philadelphia. 

R.  0.  Bbitei,,  Dir.,  Nazareth.  Pa. 

Geo.  W.  Laos,  Dir.,  Nazareth,  Pa. 

Wm,  H.  Parsons.  Dir..  Phccnixville.  Pa. 

Capitalization,  $400,000. 

Capacity,  1,000  barrels  a  day. 

Manufacturers  Imperial  brand  Portland  cement. 

On  Bangor  &  Portland  railroad. 

INDIANA  CEMENT  COMPANY,  Charlestown,  Ind.     See  Note 

B,  page  152. 

Western  Cement  Company,  Sales  Agents,  LouiaviUe.  Ky. 

Manufacturers  Lion  brand  Louisville  natural  hydraulic  {■ 

ment. 

On  Baltimore  &  Ohio  railroad. 

INDIANA  PORTLAND  CEMENT  COMPANY,  Majestic  Bldg., 

Detroit,  Mich.     (OfRees  will  shortly  be  removed  to  Indianapolii, 

Ind.)     Factories  at  Milford,  Kosciusko  County,  Indiana,  pri>- 

poeed ;  Milltown,  Harrison  County,  Indiana)  proposed. 

Neil  McMillan,  Pres.  and  Dir.,  Detroit,  Mich. 

Preston  F.  Miles,  Vice-Pres.  and  Dir.,  Milford,  Ind, 

George  Johnston^  Treas.  and  Dir.,  Detroit,  Mich. 

Vanton  0.  FocLK;  Sec'y  and  Att'y  and  Dir.,  Detroit,  Mich, 

John  H.  Smedlet,  Dir.,  Detroit,  Mich. 

Edwin  T.  Allen,  Dir.,  Detroit,  Mich. 

R.  H.  Evans,  Dir.,  Detroit,  Mich. 

Eenneth  K.  McLaeeNj  Dir.,  Jersey  City,  N.  J. 

Capitalization,  $5,000,000. 
Proposed  capacity  of  both  mills,  6,000  barrels  a  day. 


OEMENTPMANUFACTUKERS. 

H)LA  PUKTLAND  CEMKNT  COMPANY,  lula,  Kans.— 

SheldUn    H.    Bassett,    Pivs.,    8a;    Marquetle    Bldg.,    Chi- 
cago, ill. 
Joux  T.  Holmes,  Treas.,  Detroit,  Mich. 
OscAH  Gehi^oh,  Chemiet. 

SiiEi.DON  H,  Bassett,  Sales  Agent,  Marquotte  Bhlg.,  Chicago. 
Capitalization.    See  Note  E,  page  152, 
Capacity,  4,500  barrels  a  day. 
Manufacturers  lola  brand  Portland  cement. 
Uu  Atehisoii,  Topeka  &  Santa  Fu  and  Missouri  Pacific  railroads. 
aOftUOIS  POaTIANB  CEMENT  COMPANY,  West  Madison  and 
llighlitod  Aves.,  ClevL-land,  Ohio.     Works  under  construction  at 
Caledonia,  N.  Y. 

•        C.  T.  lliCHMONn,  Vice-Prec.  and  Dir.,   Cleve- 
land, Ohio. 
n.  J.  I)avie8,  Sec'y  and  Dir.,  Cleveland,  Ohio. 
H.  E.  Hackenbeug,  Treas.    and    Dir.,  Cleve- 
land, Ohio. 
W.  V.  Hamilton,  Dir.  and  Gen.  Mgr.,  Cale- 
donia, N.  Y. 
S.  T.  Wellman,  Dir.,  Cleveland,  Ohio. 
A.  W.  Smith,  Dir.,  Cleveland,  Ohio. 
E.  G.  TiLLOTSONj  Dir,,  Cleveland,  Ohio. 
H.  A.  Tremainb,  Dir.,  Fostoria,  Ohio. 
D.  D.  Dickey,  Dir.,  Pittsburg,  Pa. 
James  Viedin,  Dir.,  Dover,  Del. 
M.  J.  HoLLiKOBB,  Supt,  Caledonia,  N.  Y. 
C.  S.  ItiCHAnos,  Chemist,  Caledonia,  N.  Y. 
Wellman-Seaver  Engr.  Company,  Engrs.,  Cleveland,  Ohio. 
Capitalization,  $350,000. 
Capacity,  375  barrels  a  day. 

Manufacturers  Iroquois  brand  Portland  cement. 
On  Erie,  Genesee  &  Wyoming,  Lehigh  Valley,  and  New  York 
Central  &  Hudson  River  railroads. 

[M'-unifarf-uriT'if  Stnti'iiiciif.] 
Iroquois  Portland  Cemeot  Compaoy  la  a  Delaware  cMrporatioD,  with  prin- 
-il  ufficee  at  Cleveland,  Ohio,  aod  works  at  CitledoDia,  N.  V.  The  lands 
led  by  this  company  consist  of  about  400  acres  of  marl  and  clay  deixwite 
ing  one  mile  eaat  from  Caledonia,  N.  Y.,  and  ext^ndinp  along  the 
of  the  N.  Y.  C.  &  H.  R.  R.  R.  and  the  Lehieh  Valley  R.  R.  tor  a 
itance  of  about  two  miles.  The  marl  comprlsiDg  this  deposit  has  been 
iroughly  sampled  and  analyzed  at  all  points,  and  consists  of  a  fine  white 
'  onate  of  lime,  practically  free  from  all  impuritien,  Ijeing  especially 
from  magnesia,  which,  on  an  average,  amounts  to  only  about  three- 
■" "    "'  one  per  ^ent.     The  deposit  is  ho  near  the  surface  aa  to  require 

stripping,  and  haw  an  average  depth  of  eight  feet.    The  deposit 

uf  clay  is  free  from  pyrites,  sand  and  grit,  and  contains  the  proper  ratio  of 


Use  Kejgtone  Motors  in  Cenieiit  Plants.— Kejstone  Electric  Co. 


tm<i<i.ult  IhiHUtiiil  Crmrnl.  Cnmpii«u—Cnnli,iii,-d. 

aluminn  to  aitica  tci  insure  a  alow-setting  ceiueDt.  The  t'emeut  la  Riinr&n- 
teed  to  stand  the  usual  standard  testa,  and  to  be  equal  in  all  reepeuls  ti> 
thftt  oE  the  best  bwnds.  It  is  eapeciftlly  adaptwl  for  work  where  it  isesseo- 
tial  that  thsrp  bn  nii  shrinkage  ur  espansioo. 

JAMES  BIVEE  CEMENT  WOSKS,  [.oclier.  Rookbridge  Co..  Va. 
'IVlegrapli  and  Express  OIRl*,  Glasgow,  Va. 
CiiAs.  H.  LocHER,  Pres.,  Locher,  Va. 
H.  0.  Locher,  Soc'y  and  Treas.,  Locher,  Va. 
Eben  Locher,  Gkh.  Mgr.  ami  Supt.,  LochiT,  Va. 
Chas.  M.  Blackford.  Dir.,  LyJichljurji,  Va. 
John'  D.  Hohblet,  Dir.,  Lynchburg,  Va. 
W.  T.  RucKEE,  Chemist,  Locher,  Va. 

Adams  Baoa-PAVKKS  Compan'v,  HaW  Ajji'iits,  Lvncliliurj:.  Vii 
Capitalization,  $30,000. 
Capacity,  SOO  barrels  a  day. 

Manufacturers  James  River  brand   natural   hydraulic  I'c 

ment 

On  Norfolk  &  Western  and  Chesapeake  &  Ohio  railroads.     , 

KANSAS  CITY  &  FT.  SCOTT  CEMENT  COMPANY,  Kansas 

City,  Mo.    Works  at  Ft.  Scott,  Kans. 

C.  A.  Bkockett,  Pres.,  Kansas  City,  Mo. 

Howard  McCctchen,  Sec'y  and  Treas.,  Kansas  City,  M 

P.  R.  Jordan,  Dir.,  Kansas  City,  Mo. 

Chas.  H.  Gardiner,  Supt.,  Ft.  Scott,  Kans. 

H.  Gardiner,  Chemist,  Ft.  Scott,  Kans. 

Chas.  Waidelich,  Engr.,  Ft.  Scott,  Kans. 

Ft.    Scott    Cement    Association.    Sales    Agents.    Kansas 

City,  Mo. 

Capital,  $.10,000. 

Capacity,  700  barrels  a  day. 

Manufacturers  Double  Star  brand  Ft.  Scott  hydraulic  ce- 

On   Kansas  City,  Ft.   Scott  &  Memphis;  Missouri,   Kansas  & 
Texas,  and  Missouri  Pacific  railroadw. 
THE  KENTUCKY  &  INDL\NA  CEMENT  COMPANY.  JeiTer- 
sonville,  Ind.    Works  at  Watson,  Ind. 

W.  H.  Cook,  Pres.  and  Dir.,  Indianapolis,  Ind. 

{,|.  B.  Rore,  Recy,  Treas.  and  Dir.,  Jeffersonville,  Inn, 

J.  C.  Rons,  Supt.  and  Dir..  JeiTersonville,  Ind. 

W.  F.  CrRRYER,  Dir.,  Indianapolis,  Ind, 

H.  L.  Enrs,  Dir..  Frankfort,  Ind. 

Wem'eiis"  CiiMiiNT  CoMrANY,  Sftles  Agent,  Lniiisville,  K' 

"  iim. 

.  I..'i0ll  linrrela  daily. 
For  Ceiaeiit  Macliiiierf,  a>ldr<^ss  F.arip  ('.  Bneoii,  Hiivpitii-}'er  BIdg,, 


Kaglp    brand    Lniiiii 


iml     hvdra 


n.l  II.  li.  Bramlpi 


ManufacturiTt 
cement. 

On  BalliniDrc  &  Ohio  Hnulh western  niitrnail. 
'  THK     KINUEHHOOK    PORTLANII    I'EMKXT    COMI'ANV. 
IncHaiia|)olis,  lurl.     Sw  N'oto  A,  page  l.i2. 
Iiieorporators,  ('.  A.  Kenvon,  F.  A.  J<i,=s 
Capital.  $3,o("):  autlioriKcd.  ii;!iflO,0|-)fi. 
KNICKERBOCKER      ('1':MENT      fOMPANV.      P(.iiglikec].nie. 
N.   y.     Reported  manufacturers  of  pozzuolaua.     i^ee  Note  B, 
page  152. 
W\I.   KRAITSK  &  ROSS  CKMENT   COMPAXT.   t6«3   North 
.    Fifth  St.,  Pliilflilelphia,  Pa.     Di.strict  Warehouse,  2119  Atnori- 
can   St.,   Philailelphifi.   Pa.     Work?,  Martin's  Creek.  Pa.     Sw 
Xote  B,  page  lTi'2.      ( Appliealinn  ha?  been  made  for  ebango  of 
name  to  Martin>  Ci'eek  Porlland  Cement  Company.) 
Bersahd  .T.  Kraiise,  Pres. 
Wm.  Kracse.  Vice-Pres. 
D.  C.  Mfhtiieh,  Sec'v. 
P.  B.  Banks,  Gen.  Mgr. 

Cabt.E.  Thorn  &  Co..  Snles  Apents,  New  York  Cilv. 
Wm.  Wirt  Ci^arke  &  Son,   Agents.   11   Cay   Si.  S 
more,  Md. 
Capitalization — See  Note  E,  pajre  1-52. 
Capacity,  ."iOO  barrels  per  day. 
ManufactHrers  Krause  hrand  Portland  cement. 
On  Bangor  &  Portland  and  PcnriivlvaniB  railri'flde. 
THE  LAKEFIRLD  |-ORTI,.\N'0  CKMRNT  COMPANY.  Owen 
Smmd,  Ont.,  Can.     See  \'o|i'  A,  page  152.     Works  under  con- 
struction at  Lakefield.  iicur  Pelershoro,  Ont..  Can. 

In(;orporal..rs:     .Tohn  M.  Kilboiirn,  Rob't  P.  Rntcliart,  W.  H. 
E.  Brerender,  F.  H.  Kiihnnm.  H.  B.  Smith. 
THE    LAWRENCE    CEMENT    COMPANY.  No.   1    BroHdwav. 
New  York  City,  Harrison  Bldg..  Philadelphia.  Fa.     Work«    at 
Edd\Tille.  Hiekon-  Bush.  Binnewatt-r,  N.  Y. 
E;  R.  AcKKiniAS-,  Pres..  No.  1  Brnadwav,  Neir  York  Citv. 
Hexrt  MrMr'BTRY,  Gen.  Supt. 

ManufactnrerB     Hoffman.     Shield     and     Improved     Shield 

lirands  Ri)sendale  natural  hydraulic  cement. 
Cajiila ligation.     Ste  Note  E,  page  l.i2. 
On  the  Wallkill  Valley  railroad  and  Rondont  Creek   (Hudwrn 
Itiver) . 


,  Balli- 


DYCKERHOFF  PORTLAND  CEMENT 


On  application,  E.  Thiele.  99  John  Street,  New  York,  will  mait  to 

ttu  a  letter  explaining  the  defect  most  frequently  occurring  In  Port- 

uid  Cement,  and  statins  eooil  rensons  why  for  Important  work  tb* 

[TDyckerhoff  brand  should  be  selected,  notwlthsUndlnK  )U  higher  price. 
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THE    LAWRENCE    CEMENT    COMPANY    OF   PENNSYL- 
VANIA, 1  Broadway.  New  York.    Works  at  Siegfried,  Pa. 
Capitalization.    See  Note  E,  page  152. 
T.  B.  Osborne,  Office  Sales  Agent,  No.   1   Broadway.  New 

York. 
C.  D.  Stout,  Ollife  Sales  Agent,  No.  1  Broadway,  New  York. 
The  Fbank  E.  Mouse  Co.,  Exchange  Sales  Agents,  17  Stala 
St.,  New  York. 
Ma-nufaftiirerB  Draf^oo,  Paragon,  Monarcli  braiidfi  Portland 
cement. 
On  Central  Railroad  of  New  .Torpcy. 
LAWRENCEVILLE  CEMENT  COMPANY,  Binnfwaier.  N.  Y. 

W.  N.  BKArH,  Pres..  No.  26  Cortlandt  St 

New  York. 
n.  C.  Brewer,  Sec'y,  ^f>.  2G  Cortland  Si, 

New  York. 
11.  A.  Baeniiart,  Supt.,  Bimiewater,  N. 
Bekht  &  Ferguson,  Sales  Agents,  Boston, 


IBEACHS 

S5,CEMENT«7, 


^^■^^^  Smith,    Green    Company,    Sales    . 

Worcester,  Mass. 

Capitalization.    See  Note  E,  page  153. 

Capacity,  2.500  barrels  per  day. 

Manufacturers  Beach's  Rosendale  brand  natural  hydraulic; 

cement. 

On  Walkill  Valley  railroad. 

lEHIGH  PORTLAND  CEMENT  COMPANY.  Allcniown,  Pa.  Wori 

lit  West  CopUty  and  Ormmd.  Lehigh  Co.,  Pa. 

llAiiijY  C.  Trexler,  Pres.  and  Dir., 

Icniown,  Pa. 
George  Ormrod,  Vice-Pres.  and  Dir., 

lentown,  Pa. 
E.   M.    Young.   Treas.   and   Dir.,    Allen 

town.  Pa. 
Alexander     R.     Shimee,     Dir.,     AUa 

town.  Pa. 
James  K.  Moasiai,  Dir.,  AlJentown,  J| 
Georoe  G,  SvKfis,  Sec'y,  Allentown,  Pa.  "^^^ 

Chahi.es  a.  Matciiam,  Supi.,  Alletitown,  Pa. 
Capitalization.    Sec  No.te  E,  page  152. 
Capacity,  4,000  barrels  daily. 
Manufactnrerp  Lehigh  brand  Portland  cement. 
On  Irouton  railroad,  branch  of  Ijcbigh  Valley  railroad. 


DEMENT  UAXUFAVTOBSaB. 

[.Vniiif/dcliirer''  Siritemnii.] 
e  Liehigh  Portland  Cement  Company  have  an  bdduaI  produption  of 
0,000  barrels  of  Portland  cement.  Their  works  nre  jofated  at  Ormrod 
^  West  Coplay,  in  the  LehiRh  Valley,  and  are  equipped  with  the  most 
idem  and  u|j  to  date  machinery.  Their  brand  "Lehigh"  is  well  estab- 
ihed  and  known  to  the  trade  as  one  of  the  highest  grades  of  Portland 
cemeQt  manufactured.  The  govemmeot  is  a  large  user  of  this  brand  of 
cement,  and  the  testimonials  given  this  company  by  government  engineers 
testify  to  the  high  quality  and  satisfactory  results  obtained  from  Lehigh 
Portland  cemeiit.  The  company  enjoys  a  large  demand  for  their  cement 
throughout  the  United  States,  and  during  the  past  year  have  made  large 
shipments  abroad.  The  Kelley  Island  Lime  and  Transport  Company,  of 
Cleveland,  Ohio,  are  the  distributers  for  the  Lehigh  Portland  cement 
throughout  the  west  and  south,  and  will  cheerfully  answer  all  correspond- 
ence relative  to  this  brand  in  their  territory. 

l.ori.-iVILLE  CEMENT  COMPANY,  331  W.  Main  St,  Louia- 
i,     villi\  Ky.     Works  at  Speerls    and    Watson,   Ind.,  and    Louis- 
villp.  Ky. 
J-  B,  Speed,  Prea.,  Louisville,  Ey. 

Wbstben  Cement  Company,  Hales  Agents,  Louisville,  Ky. 
Capitalization.    See  Note  E,  page  152. 
Capacity,  5,000  barrels  per  day. 

Manufacturers   Speed's   "Star"   brand,    LouiBviUc   natural 
hydraulic  cement,  J.  Hulnie  "Star"  brand,  "Horae  Shoe" 
slow  setting,  "S*S"  brand,  slow  setting. 
On  Pittsburg,  Cincinnati,  Chicago  &  St.  Louis  railroad  (Speed's 

^-  ■ 

Dn  Louisville  &  Nashville;  Pittsburg,  Cincinnati,   Chicago  & 

Louis;  Chicago.  Indianapolis  &  Louisville;  Baltimore  &  Ohio 

athwestem;  Cleveland,  Cincinnati,  Chicago  &  St.  Louis;  Chesa- 

ile  &  Ohio :  Illinois  Centra] :  Ijouisville,  Henderson  &  St.  Louis ; 

ithem,  and  Louisville,  EvaiiBville  &  St.  Louis  railroads  (Louis- 

emill). 

hi  Baltimore  &  SouthweBtem  railroad  (Watson  mill). 


Is  strongly  recommended  and  used  by 
United  atatPB  Government  Engineers, 
Architects,  Huilders  and  Contractors. 

6UARANTKD  FOR  UNIFORMITY,  STRENGTH  AND  DURABILITY. 


LEHIGH 


BRAND 


Portland  Cement  Co. 


ALLENTOWN,  PA. 


,  Chieagn. 
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TnF,  I>r!"i'()N    pnUTLAXn  CEMEN'T  OOMPA^fY.   Luptoii, 
Mid).    See  Noto  A,  pa^e  1S3. 
Geo.  T.  Stan-i.ky,  Pres..  Lupton.  Midi. 
Edwahd  a.  Worthington.  Vice-PrPf^.  ;iii 

WALTEH  HlGILS,  So(.'v,  ("'llirl!i;ii.  111. 

Wm.C.  V.\'<.m.    \"L  ■-,■,■■,    (  ',,,  ,-o.  III. 
AutlKiri...  .    .     .    ■    .-.".nnii. 

Proposed      :,  ■  '■     '.  .;    ■       .1  (liiy. 

MANKATO  CEiiiON'L   WuUaS,  Aliiiil<alo.  Minn.   ,  Sre  Note  Fj 
page  15S. 

P.  "H,  Carney,  LesBeL-  and  Mgr.,  Mnnkato,  Minn. 
H.  B.  Oaiikry,  Aset.  Mgr.  and  Sw'y,  Manl<ato,  Minn. 
P.  n.  JfiitBAN.  Snpt.,  Mankato,  Minn. 
Capacity,  fiO  barrels  per  hour. 

Miinufaeturers  Mankato  find  TJ.  S.   G.  brnnds  natnnil  hy- 
draulic cement. 

On  Chicago,  St.  Paul,  Minneapolis  &  Omaha:  Chieano  &  North- 
weetem;  Chicago,  Milwaukee  &  St.  Paul,  and  Chicago  Great  West- 
ern railroads, 
MANLIUS  T-TMR.    PLASTEP    AND    CEMENT    COMPANY, 

Mnnliii,=,  \.  Y.     See  Note  A,  page  152. 
MARQCETTE  PORTEANH  CEMEN'T    COMPANY^ 

111.      Work;;     in     Dct-r      Park     Glen.      St-e     Nntow    B    and    % 
page   153. 

DiCKivaoN  Cemen-t  Co.,  Soles  Agents.  931  Mur.iiiftlc  Blilf;., 

Chicago,  Til. 

On  Chicago,  Burlington  &  Qnincy  railroad. 

MARYLAND  CEMENT  COMPANY,  Builders'  Exchange,  Balti 

more.   Md.     Works  at  Sparrow's  Point,    Md.     See    Note   " 

page  15a. 

Fkank  H.  Sloak,  Pres.,  Baltimore,  Md. 
Robert  C.  Cole.  See'y,  Baltimon.',  Md. 
B.  G.  BoifJ.EAif,  Treas.  and  Gen.  Mgr.,  Baltinioi-o.  Md. 
John  T..  Given,  Engr.,  Baltimore,  Md. 
Wm.  WrriT  Clakke  &  Son.  115  Gay  St..  Baltimore,  Md..  Sal^ 
Agents. 

Capitalization.    See  Note  E.  page  152, 
Manufacturers    Pcun,    Toltee,    Patapsco    and    miiooO|en 
brands  Portland  cement  (pozznolana).  "^ 


ANY    QUESTION    RELATING    TO    CEMEN 


MUNICIPAL   ENGINEERING   CO 


F.  B.  HOLMES  &  GO. 

GENERAL  SALES  AGENTS 

fyandotte  Portland  Cement 

I  FOR  SIDEWALKS  I 


GUARANTEED  EQUAL  TO  ANY 

HIGH-GRADE  PORTLAND  CEMENT 

EXTENSIVELY  IN  USE.  STRONGLY  INDORSED  BY  LEAD- 
ING CONTRACTORS  AND  USED  BY  A  NUMBER  OF  PORTLAND 
CEMENT  COMPANIES  IN  THE  CONSTRUCTION  OF  THEIR  OWN 
PLANTS,    FOR  INFORMATION  AND  PRICES  WRITE  TO 

.  B.  HOLMeS  &GO..  DETROIT.  Mien. 


DIRECTORV  OF  AMERICAN  CEMENT  INDUSTR] 

MICHIGAN  ALKALI  COMPANY,  Wyandotte,  Mich.— 

F.DwiN   FoDD.  Pres..  Wyandotte,  Mich. 

J.  B.   Ford,  .Tk.,  Vice-Pres,    and  Gen.   Mgr. 

Wyandotte.  Mich. 
v..   L.   Ford,    Sec'y    and    Treas.,    Wyandottn, 

Mich. 
O.  S.  Bdtton,  Ohemist,  Wyandotte,  Mich. 
V.  B.  HoLMKS  &  Co.,  Den.  Sales  Agents,.  Ham^ 
inond  Bid)?.,  Detroit,  Mich. 
Capitalization,  $3,500,000. 
Capacity,  500  barrels  a  day. 

Manufacturers  Wyandotte  brand    Portland  ceuaeni. 
On  Michigan  Central,  Lake  Shore  and  Michigan  Southern,  and 
Detroit  &  Lima  Northern  railroads,  and  the  Detroit  river. 

RESULTS  OF  TESTS.— The  following  teeta  were  made  (1,  by  H,  C, 
Bailey,  cement  tester,  city  of  Chicago,  report  dated  February  13,  1901,  and 
(2)  by  E.  H.  McCormick,  nity  engineer.  Detroit,  Miirh.,  refiort  dated  Feb- 
ruary 15,  ISOl.  In  the  latter  ease  no  tamping  was  done  i"  ' '"" 
briquettes. 

Tbssii.e  Stbhsqth. 

(1)  (21  (1)  (21 


(I)  (21 

On  No.  100  sieve 96.2 -per  cent.         98  per  cent. 

[Muiiafrict.iirer'g  SlnleTnent.i 
F.  B.  Holmes  &  Co.,  general  salee  agents  for  Wyandotte  Portland  cemeBt, 
present  the  product  on  ita  nierita.  The  use  o!  the  cement  for  more  thank 
year  and  a  half  on  public  work  in  Chicago,  in  Detroit  and  other  cnCiM  I 
Miqhigan,  including  sidewalks,  and  in  foundatioi^  for  machinery,  has  tl 
eminently  satisfactory.  The  thorough  luaQuer  in  which  the  manufict 
of  the  cement  is  conducted,  the  uniformity  and  high  quality  of  liio  j 
materials  insure  a  uniform  product  of  the  high  quality  shown  by  the  ^ 
teats.  Fifty  thousand  barrels  of  Wyandotte  cement  have  been  umc 
public  work  in  the  city  of  Chicago;  GfiOQ  barrels  were  used  in  foun^tk 
for  machinery  in  Edward  Ford  plate  glass  works,  Toledo;  4,000  barrels 
sidewalk  work  in  Wyandotte  and  Kochester,  Mich.;  4,01X1  barrels  in 
tioQS  for  Detroit  water-works  pumps;  5,(KX)  barrels  in  all  by  the  Deto 
board  of  public  works;  3.500  barrels  Id  court-house,  Detroit,  mosaic  wo 
large  quantities  in  constructing  aeveral  of  the  large  new  cement  plants 
Michigan  and  Indiana.  A  booklet  telling  what  is  said  about  Wyandot 
cement  by  those  who  have  used  it  will  be  st^nt  on  request  to  thi  "~ 
HamniQod  building,  Detroit,  Mich. 

MICHIGAN  PORTLAND  CEMENT  COMPANY,  Coldwater.  MicK 
Works  at  Coldwater  and  Quincy,  Mich.^ — - 

L.  W,  Wing,  Pies.,  Mgr.  and  Dir.,  Coldwater,  Mich. 
S.  H.  Bassett,  Vice-Pres.  and  Dir.,  Chicago,  111. 
W.  L.  HoLMEB,  Treas.  and  Dir.,  Detroit,  Mich. 


E.  R.  Root,  See'y,  Coldwater,  Mich. 
L.  B.  Tatloh,  Dir.,  Adrian,  Mich. 
.T,  T.  Holmes,  Dir.,  Detroit,  Mich. 
J.  C.  Smallshaw,  Supt.  of  Factories,  Coldwater.  Mirh, 
H,  E.  Brown,  Chief  Chemist,  Coldwater,  Mich. 

F.  I.  PoaT,  Asst,  Chemist,  Coldwater,  Mich. 
II.  F.  DiBHEBT,  Chief  Kngr.,  Coldwater,  Mich. 
P.  Tafel,  Chief  Chemist,  Quincy,  Mich. 
A.  EIeyman,  Aaat.  Chemist,  Quincy,  Mich. 
J.  L.  Clark,  Chief  Engr.,  Quiiicy,  Mich. 
-S.  H.  BA88ETT,  Mgr.  Sales  Dept.,  827  Marquette  Bldg.,  Chi- 
cago, 111. 

Capitalization,  «3,500,000. 

Manufacturers  WolveriDe  and  Eclipse  brands  Portland  ce- 
ment. 
Capacity,  1,500  barrels  of  each  brand  per  day. 
On  Lake  Shore  &  Michigan  Southern  railway. 
THOS.  MILLEN  &  SONS,  Wayland,  N.  Y.     See  Notes  B  and  F, 
\mge  152. 
A.  J.  McBean  &  Co.,  Agents,  Chicago,  111. 
Manufacturers  Wayland  brand  Portland  cement. 
On  Delaware,  T^ekawanna  &  Western;  Erie  &  Pittshiirg;  Sbaw- 
ajut  &  Northern  railroada. 


Lll,WiNa,Pi 


Wb.  L.  HolmBb,  Truss.     E.  R.  Hoot,  8«c. 


and  "EclipEw"  hriuiJs  uf  AmericBD  Portland  Ccmtint  are  beititi 
8xWnBi»8ly  tilflrral  on  the  marker  aniier  the  QUAiiAMTBEof  thin  Compunj-.  hs  Io  thalr 
heiutf  ^^qual,  if  uot  nnperior.  to  auj  other  graiie  o/  American  or  fntoiitu  Porlluml  eemonl ; 
lIiHt  thPj  wiU  Hlaud  bU  Icsla  U.  whioti  PortUod  eemaut  is  lunsUy  subJBClwJ— imlb  bslng 
paniEQlarly  udipteii  tiir  niduwalk  pnrpoaes^  tbey  are  uuirorm.  fluolj'  )tmuud  anil  witb 
«nd-carryiQ«  qualities  un»uni«?«Hi. 

It  affords  ui  Dlenaut^  tn  refer  to  the  fact  that  the;  were  largely  uaed  ou  the  drainage 
canal  at  Chicago,  vhera  eaoh  nnd  vvery  car  had  to  andor^ni  rigid  inspection  and  testi. 
uad  oar  reenlts  wore  highly  »arisfacl.)rr  as  eompatwi  to  the  etlier  cements  offered  tor 
us  on  that  work. 

We  doRln  nur  eilenaivo  raciiities  and  oipBrieoce  to  redound  to  the  benefit  of  oar 
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MILWAUKEE   CEMENT   COMPANY.    No.    7   Plaukint.nri    Bldg., 
Milw.iiikop.  Wis. 

Samuel  MajisiiajjL,  Pres.  and  Dir.,  7  Plant- 
in  ton   Eldg.,   Milwaukee,   Wis 
J.  R.  Berthelet,  Vice-Pres,,  Supt.  and  Dir., 

7  Planldnton  Bldg.,  Milwflokee,  Wis. 
JojiN  JuHNSTONj  Tieas.  and  Dir.,  7   Plank- 

iiitun  Bldg.,  Milwaukee,  Wis. 

Geo.  S.  B.vhti.etTj  Sec'y,  7  PlankinUin  Bldg., 

Milwaukee,  Wis. 

B.  K,  Miller,  Jr.,  Dir.,  7  Plankiiitou  Bldg.,  Milwaukee,  Wis. 

F.  A.  HiNMAN,  Dir.,  7  Plankinton  Bldg.,  Milwaukee,  vVis. 

Howard  Greene,  Dir.,  7  Plankinton  Bldg.,  Milwaukee,  Wi*l 

Wm.  Plankinton,  Dir.,  7  Plankinton  Bldg.,  Milwaukee,  Wia. 

Capitalization,  $350,000. 

Capacity,  3,800  barrels  daily. 

Manufacturers  Keystone  brand  natural  hydraulic  cement. 

On  Chicago,  Milwaukee  &  St.  Paul;  Chicago  &  Nortwestem, 

and  Wisconsin  Central  railroads. 

Analysis  of  the  cement  shows: 

Silica 23.16ft 

Alumina 6.33 

Iron  OKlde 1.71 

lame 38.08 

Magnesia 18.38 

Potash  and  Soda 5.27 

Carbonic  Acid,  Water,  etc 7.07 

{Mamifaptiirer^H  ft'tdfeiiient.] 
The  Milwaukee  Cement  Company,  founded  m  1975,  has  the  unequale4 
resources  of  the  Inrgeat  and  deepest-faced  quarries  known  to  this  countiT 
and  two  mills  of  1,I>00  and  2,:M)  barrels  daily  capacity,  filled  with  the  lateab' 
improved  machinery.  All  of  the  ratlroada  entering  Milwaukee  are  con-' 
nected  to  both  plants  by  several  miles  of  sidetracks  owned  and  rjsntrolled 
by  the  company.  Of  the  many  millions  of  barrels  of  this  cemeot  used 
throughout  the  middle  and  western  states  in  different  constructions,  all 
stand  as  monuments  to  its  quality.  The  company  is  recognized  as  out  * 
the  moat  substantial  and  progressive  of  its  kind,  always  id  line  for 
provement  and  advaDciog  the  proper  use  of  this  important  material, 
management  takes  pleasure  in  extending  a  cordial  invitation  to  all  engi- 
neers, architects,  contractors,  and  others  interested,  to  visit  the  mills,  as  a 
thorough  investigation  will  convince  the  most  skeiitical  of  the  natural  ad' 
Tantages  possessed  by  this  company,  of  its  intelligent  and  up  to  date  man- 
ufacture, assuring  the  quality  of  its  product  as  one  of  the  best  of  natural 
hydraulic  cements. 

MOlSrOLITH  PORTLAND  CEMENT  COMPANY,  Ltd.,  BatUfi 
Creek,  Mich.    Works  at  Bristol,  Ind.,  under  construction. 
Gen.  Jas.  S.  Clarkson,  Pre?.,  New  York  City. 
LYcnRGoa  McCoy.,  Vice-Pres.,  Battle  Creek,  Mich. 
Hakhik  T.  Harvey,  Sec'y,  Battle  Creek,  Mich. 


Tha  X«rstoii«  Electrical  TransmlsBlon  Is  Best  for  Cement  M«el 


mivduliee  llydrdiilk  (emeni 

"KEYSTONE"  BRAND 


DArLY 

CAPACITY 

4-,000 

BARRELS 


In  successful  use  for  the  past 
twenty-five  years  in  most  of 
the  important  constructions, 
Government,  Municipal  and 
Private,  in  the  middle  and  west- 
ern states.  The  accepted  stand- 
ard  of    the    U.    S.    Government. 


fiimy»t[ :  (tii[ii  ■■  mm] 

ROOM    7,  PLANKINTON    BUILDING,  I 

HUKEE WISCONSIN 
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Wm.  M.  White,  Treas.,  Chicago,  111. 

C.  L.  Carman,  Gen.  Supt.,  Bristol,  Jiid. 

Capitalization,  $1,500,000. 

Capacity,  1,000,000  barrels  a  year. 

Manufacturers  Monolith  brand  Portland  cpuiunt. 

On  Lake  Shore  &  Michi^n  Southern  railroad. 

NATIONAL  CEMENT  COMPANY,  15  Second  National  Bank' 

Buildiuc;,  Pittsburg,  Pa.    See  Note  A,  page  152. 

Geo.  W.  Haokett,  See'y. 

"W.  J.  Prentice,  Mgr. 

NATIONAL  PORTLAND  CEMENT  COMPANY,  Ltd.,  Tornuto, 

Ont.     See  Note  A^  page  152. 

Wm.  F.  Cowhorn,  Dir.,  Jackson.  Mich. 

P.  W.  Stanhope,  Dir.,  Toronto,  Ont. 

Wm.  PrvKEiiTON.  Dir.,  Toronto,  Ont. 

Ai.i'.i:i;i-  rviniAS,  Dir.,  Stratford,  Ont. 

];.  II.  \h  U!i.i.i.\^is,  ii[i-..  Owen  Sound,  Onl.. 

NAZARETH  CEMENT  COMPANY,  Nazareth,  Pa.      See  Note  Bi 

page   152. 

F.  A.  STaiTTON,  Pres.,  Mt.  Vernon,  N. 
H.  L.  Merry,  Vice-Pres.,  100  Broadway,  N.  Xi 
Geo.  F.  Coffin,  Treas.  and  See'y,  Easton,  Ps. 
P.  H.  Hampbon,  Mgr.  and  Asst.  Treas.,  Naza- 
reth, Pa. 
Et.vin  U.  Leh,  Supt.,  Nazareth.  Pa. 
W.  EixWooD  Snyder,  Chemist,  Nanareth,  Pi 
CifARLES  Warner  Co.,  Sales  Agents,  Wit 
iri:ii;.'tmi,  Del.,  Philadelphia,  Fa.,  66  Maiden  Lane,  N.  S 
Capacity,  1,400  barrels  a  day. 

Manufacturers  of  Nazareth  brand  Portland  cement. 
On  Bangor  &  Portlnnd  branch  of  Delaware,  Lackawanna  &  We*l 
em  railroad. 

BESUIjTS  of  tests.— The  following  reaulta  of  test  are  published:  I 
the  tables  {1)  gives  the  results  of  testa  at  the  Inboratory  of  theFhiladelplli 
water-worka,  G.  S.  Webflter,  chief  engineer.  Chaa.  H.  Clifton,  engineer  1 
charge  of  teals,  April,  1900;  |2|  by  Booth,  Garrett  &  Blair,  Philadelphia 
December,  1899 ;  (3]  at  engineer's  office,  United  States  Array,  Fort  Dell 
ware,  Del.,  F.  C.  Warner,  assistant  engineer,  February,  1900; "(j|  Lathbofl 
Jfc  Spaokman,  1619  Filbert  street.  Philadelphia,  Pa..  December  5,  1899.  f 
seq. ;  (5)  ditto,  August  11,  1899,  (6)  ditto,  February  6,  1900,  (•(  snq. ;  (7)  D« 
Henry  Fnehling.  IT  South  Twelfth  street,  Riuhmond,  Va.,  March,  1900. 

FioaneBS.                  No.  MSieoe.                             No.  lUUSiovB.  No.  aOOSflM 

U) ino.    percent 96.7  per  cant  ...„ ai.    percej 
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Mifthiag  iisPi]  In  a  cement  factnrf .  write  The  Bonnot  Co.,  CaiitAH) 


CEMENT  MANUPAOTUHKRB. 


S0TINDNB3S,— :2i  Hol  nod  oold  air.  cold,  warm  BOd  bnjling  water,  wmd ;  « 
itmf.  \l)  bat  and  cold  wnttir  Rood  nt  7,  BOll  2e  dn/a  sBd  R  mnnlliHT  •«)  hotac 
ifprBtiodatamiwiths;  IJI  bat  aud  cold  water  satiBfactory  at  1  aud  2^  dajB. 

SPECIFIC  GRAVITY.-12I  XITi :  {5)  !t.(M. 

TKNSILE  STHKNaTH. 


m 


ii) 


m 


«it 


tWp 


t7  dnj 


n  HiT.    B21  per  a 


d  remainder  of  11 


'  All  briQUettea  ware  kept  oi 
is  □o(«d. 

\Mni>ii/fiititrer'»  Sf.nlfmriii.] 
The  Coodilloiu  ImpoMd  and  the  Remits  of  One  gf  the  PouDdatlon  Joba 
Wherein  Nuareth  Waa  Uwd. 
The  work  waa  located  at  the  plant  of  the  Cednr  Hollow  Lime  Comiiaoy. 
Chester  Valley.  Pa.,  where  a  crusher  plant  of  800  tons  dally  capadty  waa 
L-onBtroL'ted.  The  ledge  of  rock  on  which  the  crusher  foundations  must  be 
located  eitcnded  diagonally  upward  atabout  forly-flvedeffrees.  This  plant 
.  waB  located  about  ISO  feet  from  the  face  o(  the  (juarry  and  upon  the  same 
Mtratam.  Two  Blake  cruahera,  manufnctured  by  the  Farrell  Foundry  and 
\  Uachine  Company,  of  CoDneoticiit,  were  used,  each  weighiog  twenty  tons, 
.and  each  capable  of  crushing  forty  tontt  of  stone  per  hour.  The  foundatioDS 
I  were  erected  of  proportiona.  one  part  Nazareth  Portland  Cement,  two  parts 
1>ar  Band,  four  parte  limeatone  screenings  and  six  parts  Us-inch  crushed 
'  limestone,  making  a  total  of  one  part  cement  to  tweWe  parts  of  the  aggre- 
I  gate  by  rolume.  These  are  about  the  proiiortiona  of  the  block  sbowD  ia 
our  advertiaement,  page  331.  Since  their  erection  one  year  &go,  the  crush- 
ers baye  been  operating  steadily,  the  main  shaft  turning  at  300  revolutions 
,  per  minute,  and  heavy  blasting  ((oing  on  continually  at  the  face  of  the 
quarry,  150  feet  from  the  foundations.  The  construetlon  stands  today  as 
strong  aud  substantial  or  the  day  it  was  completed. 

NEW  ALBANY    CEMENT    COMPANY,    New    Albany.    Ind. 
Works  at  Hatissdalc,  iTid.     See  Note  B,  page  152. 
Western  Cement  Co.,  Sales  Agents,  Louisville,  Ky. 

Manufacturers  of  Crown  brand  Louisville  natural  hydraulic 
cement. 
On  Pittsburg,  Ciueinimti,  Chicago  &  St.  Ijouis  railroad. 
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R  ECONOMY  IN  CONCRETE 

use  NAZARETH 
PORTLAND  CEMENT 


202  TONS ; 


This  Slab  of  Concrete  was 
sawed  from  a  block  of  the  following  proportioni 

(  2  pa^t^^  bar  sand. 
1  part  Nainreth.  -  i    "      Bweeniogs  (afeinei. 
^^.  (,8    ■'      Ha-ineh  stone. 

^^^V      CRUSHING  TEST 
^^^H       AFTER  28  DAYS 

I  CHAl 


Write  for  Limp  and  Cement  Noto  Book-  FREE 

CHARLES  WARNER  CO, 

NEW  YORK  — PHILADELPHIA— WILMINGTON 


flilMF.XT  MANUh'ACTURKRS,  285 

THE  NEWARK  AND  ROSENDALE  LIME  AND  CEMENT  COM- 
PANY, 831  Prudoiitiai  Eldg..  Nowark.  N.  J. 
Sales  office,  39  Cortlandt  St.,  New  York. 
Works  at  Whiteport,  Ulster  cmmty,  Now  York. 
Shipping  wharf  at  Eddyville.  Ulster  county,  Ni'w  York. 
H.  F,  Baldwin,  Prea.,  Newark,  N.  .T. 
W,'  L.  Lyman,  Vice-Pres.,  Newark,  N.  J. 
0.  B.  MocKRiDQE,  TrcaF.,  Newark,  N.  J. 
A.  Delano,  Sec'y,  Newark,  N.  J. 
F.  U.  DoREMUS,  Supt.  of  Works.  Whiteport.  N.  Y. 
Thus.  M.  Magiff,  G.^n.  Sales  Agent,  39  CWlandt  St.  N.  Y. 
Manufacturers  Newark-Rosen  dale  brand  natural  hydraulic 
cement. 
On  Walkill  Valley  branch  of  Wast  Shore  railroad. 
HE  NEWABK  LIMK  AND  CiEMENT  MANUFArmUNO 
UOMPANY,  Newark,  N.  J.    Works  at  Rondont.  N.  Y. 
Calvin  Tomkiss,  Pres.,  130  Liberty  St.,  Nuw  York  City. 
Waltbb  Tomkins.  Sec'y,  ISO  Liberty  St..  New  York  City. 
Oalvin  Tomkins,  120  Liberti'  St.,  Now  York  City,  Sales  Agt. 
Capitalization.     See  Note  E,  page  153. 
Capacity,  300,000  barrels  a  year. 

Mnnufiicturers  Old  Newark  brand  natural  hydraulic  cement. 
On   ristor  &  DHiiwnre  railroRd  and  TTudson  river. 
NEWAYGO  PORTLAND  CEMENT  COMPANY,   Newav^zo,  Midi. 
\V<.rkiiin.lerwii.tnirtion. 

11.  MrtVmi.,  Pn-s.,  Sfwavgo,  Mich. 
Wm,  WuiGirr,  Vnv-Prep.,  Newaygo,  UWh. 
B.  T.  BEL'KEit.  Trfiis.  >fcwaygo,  \Iicli, 
F.  C.  Bi(iE]..j\v,  Dir.,  Milwaukeo.  Wis. 
H.  D.  Rioi.VBOTHAM,  Dir.,  Chicago,  III. 
CKiiHARr  Becker,  Dir.,  Milwaukee,  Wis, 
W.  NoRTHi'P  McMillan,  Dir.,  St.  Louis,  Mo. 
CapJtalizatiOD,  $2,000,000. 
Capacity,  1,000  barrels  a  day. 

Manufacturers  Gibraltar  brand  Portland  cement. 
On  Pcre  Marquettfi  railroad. 

BrnVLtf  DT  Testh. 


No.   50  sieve 

No.  200  sieve.. 

Time  of  Setting. 

Final  set 

5hourB,10 

Tim... 

Iday 

7  days.... 
28davB... 
ftmonthB   .    . 

'I'eusile  Strength. 

.V.'at.                   1  CHii.e.,t,  a  sand. 

..-.2B611.S.                      

.TBfl    •■                     277  Iha. 

.    ...  81fl    "                     :m    ■' 

S75    '•                       400    '■ 

NEWAYGO 
PORTLAND  CEMENT  Ci 


Capacrty,  1,000  Barrels  Per  Day. 


GIBRALTAR 

BRAND 
PORTLAND   CEMENT 


Gibraltar  Portland  Cement  is  the  Best  for    CI  DP\A/AI_K 
It  has  the  Gray  Color.  — — -^ 


.Ve  ADVANTAGES  FOR  OUIC 


NEWAYGO  PORTLAND  CEMENT  G 


>IEWAVGO,     MICH. 


MENT  GO 


■  CEMENT  MANUPACTURERB.  887 

lonVdii  P-JiHau'l  Crmr-nl  a.r,p.„iy-<h.iUnutil. 
I  [Mtiiiii/drtiir^r'n  Stiit'!mri>f.\ 

iThe  works  nl  the  NewayRi)  Portland  Cement  Company  have  a  capacity  of 
■too  barrela  per  day,  and  are  the  product  ot  the  best  eagiaeerine  Rkill  ob- 
Bnble.  The  buildingB  are  ateel  and  brick  construction  throughout,  and 
B^quipped  with  nothing  but  the  most  modern  and  substantial  machin- 
m.  They  are  operated  under  the  company's  own  2,000  horse-power  hy- 
Kulii!  plant,  which  distributes  the  power  electrically,  thus  icauriog  in  a 
hple  and  convenient  manner  at  a  minimum  coat,  the  most  perfect  griud- 
m,  misiug  and  (jali;iiuag  possible.  The  unique  feature  of  the  plant  is  its 
W^  dieck  system  of  testing  raw  material  as  well  as  elurry  and  finished 
Hn^~  The  raw  material  le  unsurpassed  for  purity  and  uniformity.  The 
^HHV^Portland  Cement  Company  produceabut  one  grade  of  cement,  and 
^HpBbe  very  higtaf«t  quality.  It  is  i-alled  the  Gibraltar  brand.  One  of 
^nl^ked  characteristics  of  this  brand  in  its  beautiful  gray  color,  so  much 
Bgbt  after  by  sidewalk  builders.  The  shipping  facilities  from  Newaygo 
Kunsurpaseed,  tbe  factjsry  being  located  on  a  main  line  of  railroad  to  all 
BdIb.  The  Newaygo  Portland  Cement  Corojiatiy  will  )ie  pleased  to  quote 
Bceg  upon  request,  and  promise  prompt  and  courteous   replies  to  all  in- 

pW  ENGLAND  PORTLAND  CEMENT  COMPANY,  Siam- 

■  Not  yet  in  operation. 

I        Capitalization.     See  Note  E,  pag<>  152. 

I        Jfanufacturers  White  and  Pure  brand   lijdrauHc  cement. 

^  (pnzziiolana?) 

BflKJirew  York,  New  ITavcn  &  lliirlfuril  niilroacl  and  Long  Is- 

^HkRSEY  POKILAND  CEUENT  COUFANT,  Pn-th  Aniboy, 
■l^"'   ,See  Note  D.  \iu^<i  U<-1 ;  ulf^o  di,-jt.fi[itii>iis  of  work». 
i        Capitalisation,  $60,00p. 
I         Capaeily,  100,000  barrels  a  year. 

I  Manufacturers  of  Climax  brand  Portland  cenienl  (pozzuo- 
I  lana). 

ft  L.  &.  W.  C.  NEWMAN.  Akron,  N.  Y.  See  Note  P,  page  15S. 
I  TTniox  Akbon  Cement  Co.,  141  Erie  St.,  Buffalo,  N".  Y., 
I         Sales  Agonte. 

I  Manufacturers  Akron  Bed  Star  brand  natural  hydraidic  ce- 

I  ment. 

W)n  New  York  Central  &  Hudson  River  railroad. 
KW  YORK  AND  HOSRND.\LE  CEMENT  COMPANY,  Bon- 
Bout.  N.  Y.     Sales  office.  280  Br..adwav,  New  York  Citrc.  Works 
pt  Wilbur  &  Rosendale,  N.  Y. 
I     Wm.  C.  Mouton,  AfPt.  Tn-as.,  Rondout,  N.  Y. 
I         Capitalization.  $250,000. 
K        Capacity.  Ti.OOO  barrels  a  day. 

m        Mftimfacturcrs   Bn^oklyn    Bridge   brand    natural    liydraulic 
H           cement, 
fcn  Delaware  &  Hii.l- ■.uu\\  nnd  Walkill  Valley  railn.wd. 

Hutlnm.  B  plasli'ring  ceiiietil.  The  Alnbnstlne  Co.,  Grflnd  Rnpldst  Kich. 


HOW  TO  HELP 
BUSINESS 


In  plans  for  building  up  business 
reputation — really  the  first  essential 
step — and  for  getting  business,  the 
best  help  at  the  least  expense  is  in 
good  advertising. 

In  the  matter  of  advertising  we 
have  all  that  is  good. 

Look  through  MUNICIPAL  ENGI- 
NEERING Magazine  and  you  will 
see  that  v/e  have  good  advertisers 
— we  don't  want  any  other  kind. 

The  service  to  them  is  so  good 
that  many  of  them  think  it  is  all 
they  need. 

If  you  seek  business  in  our  field 
you  need  our  help. 

In  our  field  we  know  what  we 
can  do.  We  don't  hesitate  to  say 
that  we  can  do  about  all  that  can 
be  done. 

We  cover  the  field  thoroughly, 
we  study  it  constantly,  we  are 
closely  in  touch  with  it  everywhere. 

Our  organization  embraces  the 
best  ability  and  the  most  thorough 
service. 

This  is  the  help  you  need — it  is 
the  kind  that  will  do  more  for  you 
than  all  other  at  less  expense. 

Write  to  us  and  ask  us  what  we 
can  do  for  you — if  we  can't  help 
you  we  will  tell  you  so — it  we  can 
we  will  tell  you  how,  and  that  is 
what  you  want  to  know  if  you  are 
projiressive  and  wide  ;iwake. 

Municipal  Engineering  Co. 


See  What  Others  Si 
About  Our  Service 

What  An  Advartliamtnt 


nunldpal  Englnee 


chines,  within  ten  dnya  i 
the   HdvertlHinent   first 
Hired. 
We  are  much  pluwd' 

turiu  hiive  been  nMll--- 
bee  to  expregg   our 
Bttcin  of  your  HaBiizi 


«  Job  That  Mora  Than 


The  Hunicl 
EnElno 


through  your  nuguliw  I 
jnb  ul  which  we  knew  ml 
ins  before,  which  more  tl 


C-EMENT  MANUFACTURERS. 

1  YOEK  CEMENT  COMPANY,  No.  29  Broadway,  Now  York 
pity.    Woi-ke  at.  [,efevei-  Falls.  I'lster  county.  New  York. 
*  John  Millkr,  Pres.,  2!)  Broadway,  New  York  Uity. 
I  Benjamin  Cochran,  Sec'j,  89  Broadway,  New  York  City. 
Thomas  MnLEH,  Jr.,  Treaa.  and  Gen.  Supt.,  S9  Bi-oadway. 

New  York  City. 
J,  M.  Miller,  Dir.,  98  Broadway,  New  York  City. 
I  A.  McLaughlin,  Supt.  Mining  and  Manufacturing,  Lefovcr 

Falls,  New  York. 
I  Thos.  Chaig,  Chiei  Eiigr.,  Lefever  Falls,  N.  Y. 
Capitalization.     See  Note  E,  page  1.52. 

Manufacturers  Eosendale  hydraulic  cement  brand   natural 
hydraulic  cement. 
Q  Delaware  &  Hudson  canal,  near  Walkill  Valley  railroad. 
^BTHAMPTON    PORTLAND    CEMENT    COMPANY,    2(5 
jadway.  New  York.  Works  at  Stockertown,  Pa.    Nejtrly  ready 
r  operation.     See  Note  C,  page  152, 
[  James  H.  Snow,  Pres.,  26  Broadway,  New  York. 

B.  Sherwood  Dunn,  Sec'y  and  Treas.,  26  Broadway,  N.  Y. 
I  Daniel  Pierson,  Jr.,  Viee-Pres.  and  Gen.  Mgr.,  26  Broad- 
way, New  York. 
Capitalization.     See  Note  B,  page  152. 


hiE^DALEHYDRAUUC  CEMENT- 


E9    BROADWAY. 


NEW  YORK. 


On  Bangor  &  Portland  branch  of  Delaware,  Lackawanna  &  W( 
ern  railroad. 

F.  0,  NORTON  CEMENT  COMPANY,  No.  93  Broadway,  N 
York.  Works  at  High  Falls  and  Binnewater,  N.  Y.  See  Ni 
B,  page  153. 

Manufacturers  Norton's  Eoaendale  brand  natural  hjdri 
cement. 
On  Delaware  &  Hudson  canal,  near  WalkiU  Valley  railroad. 
OHIO    VALLEY    CEMENT    COMPANY,    Jeffersonville,    li 
Works  at  Cementville,  Ind.    See  Notes  B  and  E,  page  152. 
Western  Cement  Co.,  Sales  Agente,  Louisville,  Ky. 
Manufacturers  Fern  Leaf  brand  LouisYille  natural  hydi 
lie  cement. 
On  Pittsburg,  Cincinnati,  Chicago  &  St.  Louis  railroad. 
THE  OMEGA  PORTLAND  CEMENT  COMPANY,  Jonesvi 
Mich.    Works  at  Omega,  P.  0.  Moaherville,  Mich. 
Frank  M.  Stewabt,  Pres.  and  Dir.,  Hillsdale,  Mich. 
IsBAEL  WiCKESj  Vice-Pres.  and  Dir.,  Jonesville,  Mich. 
CiiAS.  F.  Wade,  Sec'y  and  Treas.,  Jonesville,  Mich. 
Geo.  H.  ShahPj  Supt.,  Jonesville,  Mich. 
Walter  H.  SawyeRj  Dir.,  Jonesville,  Mich. 
Lyman  J.  Byers,  Dir.,  Jonesville,  Mich. 
Louis  P.  Hall,  fair.,  Jonesville,  Mich. 
Wm.  M.  Eaton,  Dir.,  Jonesville,  Mich, 
P.  A.  RoETHLiSBEHQEH,  Dir.,  Jonesville,  Mich. 
Cha8.  B.  Stowe,  Dir.,  Jonesville,  Mich. 
CiiAS.  S.  Eio hards.  Head  Chemist,  Jonesville,  Mich. 
H.  F.  TUBADWAT,  Sales  Agent,    No.    298    Stock     Exdii 
Bldg.,  Chicago,  HI. 
Capitalization.     See  Note  E,  page  152. 
Capacity,  over  150,000  barrels  a  year. 
Manufacturers  Omega  Portland  cement. 
On  Lake  Shore  &  Michigan  Southern  railroad. 
THE   OWEN   SOUITD   PORTLABD    CEMENT    COMPANY,    1 
Owen  Sound,  Ontario.     Works  at  Shallow  Lake,  Ontario. 
John  Lucas,  Pres.  and  Dir.,  Toronto,  Ont. 
J.  E.  Murphy,  Vice-Pres.  and  Dir.,  Hepworth,  Ont. 
R.  P.  BuTCHAKT,  Mgr.  and  Dir.,  Shallow  I^ake,  Ont. 
Geo.  S.  Kilbodkf,  Sec'y-Treas.  and  Dir.,  Owen  Sound,  i 
W.  H.  Pearson,  Dir.,  Toronto,  Ont. 
John  Lucas,  Sales  Agent,  No,  377  Spadina  Ave., 

Ont. 

Buchanan  &  Gordon,  Sales  Agents,  Winnipeg,  Manitoba. 
Capitalization,  $200,000. 

Manufacturers  Samson  and  Magnet  brands  Portland 
Capacity,  600  barrels  per  day  for  both. 
On  Canadian  Pacific  and  Grand  Trunk  milwaya. 


irtSand  cemein 


CEMENT  MANri''AlTUKKHS, 

[  JEERLESS  POETLAHD  CEMENT  COMPANY,  Union  City.  Mich. 

I  A.  A.  Wkiuht,  Pres.,  Alma,  Mich. 

1  S.  O.  Bush,  Vice-Pres.,  liattle  Treek,  Midi. 

B        Wm.  M.  Hatch,  See'y  aud  Treas.,  Union  City,  Midi. 

B        J.  R.  Patterson,  Gen.  Mgr.,  Uniou  City,  Mich. 

A.  Ldndteiqen,  Asst.  Mgr.  anJ  Cheniist,  Union  (lily,   MiiOi. 
ManuiacturerB  PeerleHS  bi-arul  Portland  cement. 
Capitalization,  $250,000. 
Capacity,  1,000  barrels  a  day. 
On  Michigan  Central  railroad. 

'EMBINA  PORTLAND  CEMENT  (.'OMPANY,  (Irand  Forks, 
y.  D.    See  Note  D,  page  152. 
E.  J.  Babcock,  Pres.  and  Dir.,  Grand  Forka,  N.  D. 
Webster  Mkrrjfield,  Sec'y,  Treus.  and  Dir.,  Grand  Forks, 

N.  D. 
Otto  Babcock,  Gen.  Mgr.  and  Dir,,  Grand  Forks,  N.  D. 
Capitalization.  $75,000. 
Capacity,  150  barrels  a  day. 
Manufacturers  Pembina  brand  Portland  cement. 
Mannfacturera  Northern  brand  natural  hydraulic  cement. 
On  Great  Northern  railroad. 
PENINSULAR  PORTLAND  CEMENT  COMPANY,  Jackson, 
Mich.  Works  under  construction  at  Woodstock    (R.  R.  Sta.  Ce- 
ment City),  Mich.    See  Notes  B  and  E,  page  152. 
W.  R.  Reynolds^  Pres. 
C.  A.  Newcomb,  Vice-Pres. 
W.  F.  CowHAM,  Secy. 
N.  S.  PoTTEE,  Treas. 
On  Cincinnati  Northern  railroad. 
PENNSYLVANIA    CEMENT   COMPANY,   26   Cortlandt    St., 
New  York.     Works  under  couBtruction   at  Bath,   Nnrthampton 
county.  Pa. 
WlLiJAM  N,  Beach,  Pres. 
Urban  C.  Bueweh,  Sec'y  and  Trea.=. 
Maiiiifactiirt.'rs  Portland  cement. 
On  Central  Railroad  i.f  New  Jf^rwiy. 
PHOENIX  CEMENT  COMPANY,  Nazareth.  Pa.— 

Isaac  Hehzbeiw.  Pros..  G03   N.   Marshall  St, 

Philadelphia,  Pa. 
I.  L.  SHOE>UKes,  Vice-Pres.,  Ridge  Ave.  and 

Broad  St.,  Philadelphia,  Pa. 
Chas-  F.  Kolb,  Sec'v  and  Treas..  Ridge  Ave. 

and  Broad  St.,  Philadelphia,  Pa. 
Geobob  W,  LiAcb,  Nazareth,  Pa. 
Wm.  B.  Shaffkb,  Supt,  Nazareth,  Pa. 
H.  J.  Detwillee,  Chemist,  Allentown.  Pa. 

^or  Electric  Eijnf pment  for  Cement  PlftnU  Addreu  KeyitAue  ElM-tri«  Co> 
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>H(ENix  Cement  Co, 


Works,  NAZARETH,  PA. 


MAMJFACTL'KBRS 


PH(ENIX  PORTLAND! 

CLOVER  LEAF  PORTLAND  AND  IXL  RGSENDAIE 

CEMENTS 

PHCENIX  PORTLAND  CEMBNT  Is  guaranteed  to  be  a  hlgh-gn 
Portland  Cement  —  especially  adapted  for  artificial  stone  work. 


AVERAGE  TESTS  FOR  YEAR  1900 

Ten  on  one  Inch  Briquettes  of  one-part  Cement  to  three  parts  Sua 


AQaa 

Paorlo»B.... 
PIKENIX... 


e dasa in 
IBl    lbs. 


WM.  G.  HARTRANFT  CEMENT  COMPANY 

SOLE  SELl.INQ  AGENT 

Real  Estate  Trust  Company  Building,    •     PHILADELPHIA,  PA. 
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Wlt.LlAM  I.  Ehnbt,  rhfinii^t,  Niizari'tli,  I'u. 
Robert  F,  Wbntz,  Engr.,  Nazwivth,  Pa. 
Wm.  G,  Hartranft  Cement  Oomi'any,  Sulf?  AfjcTits,  I'hila- 
delpliia,  Pa. 

Capitalization,  $2.')0,(K)0. 
t'apafity,  800  liiirrcl^  a  day  Portland,  500  biirrda  a  day 

natural, 
MaiiufactuiLTs  Pliwiiix  and  Clover  Loaf  brands  Portland 

cement. 
Manufacturers  IXL  brand  natural  hydraulic  wniunt. 
On   Bangor  &   Portland  branch  of  Dcdawarc,   I^ackiiwannit   & 
W'eMern  railroad. 

Trata  made  on  Phtenix  Portland  cement  in  Inboratoriea  of  Lathbiiry  &, 
SpaL'kmaD,  PhJladelphia,  August  9,  1900. 
Fineuces. 

PaBBing  No.  too  Bieve 98.26?t 

Passing  No.  300  meve 81.49 

SettiDg  Tima. 

Initial  set ..1  hour,    45 minutes. 

Pinal  set 6  hours,  15  minuteB. 

Miehaelis'  Boiling  Test-  The  pats  showed  no  sign  of  checking  or  warping, 
AierHKB  Tensile  StrenKth  of  Five  BriiiiiettiH-  One  Inch  Sqaare. 

ajliours  in  air  (neat) 402  lbs, 

24  lioura  in  air,    6  days  in  water  (neat) 766  " 

24  hours  in  air,  27  days  in  water  (neat) 885   " 

24  hours  in  air,    edays  in  water  (1  cement,  3  quartz  sand). 2S0   " 
24  hours  in  air.  27  days  in  water  (1  cement,  3  quartz  9and).3U5  " 
TeHta  made  on  Putfnis  Portland  cemeDt  in  IaborB,tory  of  Julian  O.  Har- 
grove, Waehington,  D.  C.  October  la,  1900. 

Residue  on    .lO-meah  sieve None. 

Residue  on  lOO-meah  sieve 4  per  oent. 

Initial  (wire  test) 3  hours,  45  minutee. 

Hard 5  hours,  20  minutM. 

ArerBgeTengilaStxeiititliDlTlirwBriiiuettaa  Out!  luch  Square,    rf      f 

24  hours  in  air  (neat) 516  lbs. 

24  hours  in  air,   6  days  in  water  (neat) 811  " 

24  hours  in  air,  27  days  in  water  meat) 900  " 

24  hours  in  air,    6  days  in  water  (1  cement,  3  quartz  Band). 360   " 
24  hours  in  air.  27  days  in  water  (1  cement,  Squarti  sandl.395   " 
Specific  gravity,  3.0581, 
Pat  testa  in  air  and  wat<-r:   Good. 
Chemical  analysis  of  Phu-nix  Portland  cement  made  in   lalioratory  of 
Julian  O.  Hargrove,  Washington,  D.  C,  October  15, 1900. 

Silica  (BiO,t il.lO* 

Alumina  (AJ,0,) 8.61 

Iron(Fe,0,) 3.21 

Lime  (CaO) 61:68 

Magnesia  iMgO) .'  2.8* 

Sulphur  (80,} I .'il.69 

Carbonic  Acid  (OO.) 0J5 


i. 


^ 


[^Mamifuf-lurnr'a  Sttiii  mriii.\ 
The  Phceoii  Portland  cement  ie  mftoofactured  bj  the  Phitnix  Cenif 
Co.,  at  Nazareth,  Northampton  county,  Pa,,  from  pompoaition  madef ' 
admixture  of  lisuB  and  argillaceous  rocke.     This  material  is  quarried 
large  depositH  ot  uncommon  uniformity  on  the  property  of  the  compal 
adjacent  to  the  factory.     The  capacity  of  the  above  plant  ia  1,200  bari 
of  CBmeut  daily.   It  ie  equipped  witb  the  moat  improved  type  of  machi 
and  rotary  kilns  known  to  the  cement  industrf ,  und  is  iu  charge  of  ai 

fierienced  chemist,  who  has  been  ideotified  with  the  manufacture  of  ] 
and  cement  In  the  Lehigh  valley  for  the  paat  twenty  years.  The  cei 
produced  has  proven  to  be  of  the  best  quality,  aod  ia  guaranteed  to 
the  requirsmeola  of  all  government  and  munioipal  apecifications.  Owing 
its  fine  grinding  and  great  bulk  per  Ijarrel,  it  is  the  most  economical 
sidewalk  and  other  artificial  atone  work.  For  prices,  testa,  etc.,  applj 
Wm.  G,  Hartrnnft  Cement  Co.,  Real  Estate  IVust  Building.  Pbilsi 
phia,  Pa. 

POETLAiro   CEMEHT   COMPANY   OF  TTTAH,   Ltd.,   Salt  L 
City,  Lrtah. 

Pkank  Hi(jiiAiiu.soN,  Sec'j,  Loudou,  England. 
Thumas  C.  Caiknb,  Gen.  Mgr.,  Salt  Lake  City,  Utah. 
Ledtaed  M.  Bailey,  Accountant,  Halt  Lake  City,  Utah. 
Daniel  L.  Elyth,  Snpt.,  Halt  Lake  City,  Utah. 
Anaconda  Copper  Mininu   CoMPAiiY,   Sales  Agents,  A 

con  da,  Mont. 
Thomas  Fineoan,  Sales  Agent,  Boise,  Idaho. 
Newton  Lumbeb  Company,  Sales  Agents,  Pueblo,  Colo. 
Capitalization,  $450,000. 
Capacity,  450  baiTels  a  day. 

Manufacturers  Eed  Diamond  brand  Portland  cement. 
On  Oregon  Short  Line,  Eio  Grande  Westeru,  Salt  T^ake  &  I 
Angeles  and  Salt  Lake  &  Ogden  railroads. 
POTOMAC  CEMENT  COMPANY,  Antietam,  Md.     See  Note  J 

page  152. 

PYBAMID  PORTLAND  CEMENT  COMPANY,  No.  65  Moffat  BUt 
Detroit,  Mich.  Works  under  construction  at  Spiing  Arbffl 
Mich. 

A.  E.  F.  "White,  Pres. 
A.  C.  Raymond,  Vice-Prea.  and  Mgr. 
C.  W.  Parsons,  See'y  and  Treaa. 
Capitalization,  $525,000. 
Capacity,  1,400  barrels  a  day. 
On  Michigan  Central  railroad. 
READING  CEMENT  COMPANY,  53G  Peiin  St.,  Reading, 
Works  near  Evansville,  Pa. 

M.  C.  Aulenbach,  Pves.,  Reading,  Pa. 

P.  W.  Hanolr,  Sec'y  and  Treae.,  Reading.  Pa. 

For  Cement  Teeting  Hachinei-j  address  Falrbanhs  Co.,  New  York. 


CEMENT  MANUFACTURERS. 


I    J.  C.  ILUG,  Dir.,  Eeadii.g,  IV 

.  W.  Beard,  Dir.,  Reading,  Fa. 
I  J.  L.  Repplier,  Dir.,  RciuHn^,  Pa. 
Gko.  H.  Dunspokd,  Dir.,  William  IVim.  I'a. 
Gko.  H,  B.  Martin,  Dir.,  Camden,  N.  J. 
K.  G.  Bush,  Gen.  Mgr.,  Fleetwood,  Pa. 
TlKNiiV  MULLER,  Chemist.  Fleetwood,  Pa, 
I  J.  L.  Ei!f?LiEH,  Gen.  Sales  Agent,  TiSli  Pwm  St.,  lli-ading,  Pii. 
The  Walter  T.  Bradley  Co.,  Gen.  Siilea  Agents,  Ninth  iind 
Girard  Ave.,  Philadelphia,  Pa. 
Capitalization,  $300,00(1. 
Capacity,  1,500  barrels  a  day. 

Manufacturers  Heading  brand   Portland  cenicui  and  Im- 
proved Rosendale  brand  natural  hydraulic  t,-enient. 
I  Phiiadelphia  &  Reading  railraad. 

lDgemont  cement  and  manufacti;bing  com- 

gANY,  Ridgeniont,  Va.     Works  idle. 

1  Norfolk  &  Western  railroad. 
lOCKLAND  cement  COMPANY,  Jonas'  Point.  N.  Y.     See 
Note  A,  page  163. 

On  West  Shore  railroad  and  Hudson  river. 
DIIND  TOP  HYDRAULIC  CEMENT  COMPANY.  Hancock 
tod  Round  Top,  Md. 

Manufacturers    Round    Top    brand    natural    hydraulic    ce- 
ments. 
pn  Baltimore  &  Ohio  railroad. 

LAWRENCE  PORTLAND  CEMENT  COMPANY,  2664 
(Totre  Dame  St..  Montreal,  P.  Q..  Canada.  Sec  CANADIAN 
'OBTLAND  CEMENT  (JOMPANY. 
raUSKY  PORTLAHB  CEMENT  COMPANY,  Sandusky,  Ohio. 
iPorks  at  Bay  Bridge,  Ohio,  and  .Syracnse,  Ind.  See  Note  C, 
"  „  >  152. 

A.  St.  J.  Newbehrt,  Prea.  and  Treas.,  ClevclfUid,  Ohio. 

S.  B,  Newberry,  Mgr.,  Sandusky,  Obii). 

Dan.  p.  Eels,  Dir.,  Sandusky,  Ohio. 

J.  Potter,  Dir.,  Sandusky,  Ohio. 

C.  F.  Brush,  Dir.,  Sandusky,  Ohio. 

J-  Colwbll,  Dir.,  Sandusky,  Ohio. 


;ment  workers ■ 
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;nt  industrieb, 

A.  C,  DusTiM,  Dir.,  Sauduskj,  Oliin. 
P.  B.  Beeby,  AsBt.  Mgr.  aud  Suits  Agent,  Snndiisky,  Oh 
Abnold  Doll,  Supt.,  Sandusky,  Ohio. 
John  F.  Datis,  Chemist,  SiiiKiusky,  Ohio. 
CapiUtlization. — See  Note  E,  page  153. 
Capacity,  1,600  barrets  a  day. 
Manufacture  re  Medusa  brand  Poi-tland  cement. 
Sandusky  is  on  Lake  Shore  &  Michigan  Southern;  Lake  Ei 
Western;  Cleveland,  Cincinnati,  Chicago  &  St.  Louis;  ColumhiiBij 
Sandusky  &  Hocking,  and  Ballininre  &  Ohio  railroads.     Syracose 
is  on  Baltimore  &  Ohio  railroad. 

SILVER  CREEK  CEMENT  COMPANY.  Louisville,  Ky.  Woi 
at  Cementville,  Ind.     Sei'  Xnic-  B  nmi  E,  page  152. 

Western  Cement  Company.  S^ilfs  A{;i'nts,  Ixiuisvillo,  Ky, 

Manufacturers  Acorn   hniiid    natural  hydraulic  cement. 

On  Pittsburg,  Cincinnati,  Chicago  &  St.  Louis  railroad. 

HIRAM  SNYDER,  S29  Broadway,  New  York.     Works  at  B 

dale,  N.  Y.     See  Note  P,  page  152. 

A.  W.  Van  Tassell,  Supt,,  Roeendale,  N.  Y. 

Capacity,  800  barrels  a  day. 

Manufacturers    XXX    Sosendale   brand    natural    livdi 
cement. 
On  Wnlkill  Valley  railroad. 
SOUTHERN  CEMENT  COMPANY,  Norfli  Binninghani.  Ah 
Caldwell  Bradsuaw,  Pres. 
T.  C.  CuitTiN,  Vice-Pres.  and  Supt. 
T.  M.  Bradley,  Sec'j  and  Treaa. 

Capitalization. — See  Note  E,  page  152. 
Capacity,  400  barrels  a  day. 
Manufacturers  of  pozzuolana. 
On  Louisville  &  Nashville  and  Southi?rn  railrnads. 
STANDARD  CEMENT  COMPANY.  Louisvillt-,-  Ky.     Works 
Charleetown,  Ind.     See  Notes  S  and  E,  page  1.^2. 

Manufacturers  Best  4  brand  Louisville  natural  hydr 
cement. 
Western  Cement  Company,  Louisville,  Ky.,  market. 
Ou  Baltimore  &  Ohio  railroad. 
STANDARD     PORTLAND     CEMENT     COMPANY.      Of 
Hammond  BIdg.,  Detroit,  Mich.   Works  at  Hamburg  June 
Mich. 
George  H.  Bahboub,  Pres.,  Detroit,  Mich. 
■ToHN  CuKHT,  First  Vice-Pres,,  Windsor.  Ont. 
JosErii  Harris.  Second  Vice-Pres.,  Detroit.  Mich. 


Hrlflln  Mills  -Address  Bradle;  Fiilverl/er  Co.,  93  State  Street,  I 


laiil  Farflaiul  Cejiifiit  ComiKtiiji—rnnlUuinl. 

GBoitaE  E.  Moody,  Sec'y,  Pftroit.  Midi. 
Morris  L.  Williams,  Trms.,  netrnit.  ilicli. 
Wil.  E.  Macklku.  Asst.  Tms.,  Di'trnit.  Mii'li. 
TiTTH  F.  HrTZEL,  Dir.,  Ann  Arbor,  Midi. 
RoBEiiT  R.  UowAED,  Dir.,  Detroit,  Mit-h. 
Capitalization,  $1,000,000. 
Capacity,  1,000  to  2,000  barrels  |ier  day. 
Manufacturers  Standard  brand  Portland  wniunt. 
THE    STANDARD    SILICA    CEMF.NT    COMPANY.    No.    6fi 
ifaidcn  Lane.  New  York.     Works  in  I^ong  Inland  Citv. 
Stephen-  G.  Williams,  Pros.,  No.  30  Broad  St..  Xi'w  York. 
I        W.  W.  Maciay,  Vice-Pres.,  Glenfi  Fallfi,  N.  Y. 

Frank  E.  Smith,  Sec'y,  No.  Ofi  Maiden  Lane,  New  York. 
I        Geo.  M,  Newcomer,  Treas..  No.  66  Maiden  I>ane.  New  York. 
Capitalization,  $100,000. 

>rniHifar'tiirer>  riiiiTn|iiiin  linuid  silica  Portland   cement. 
THE  TEXAS  PORTLAND  CEMEMT  COMPAKT,   Dallas,   Texas. 
ms  Bum.  Pi-cp.  and  Dir..  Galveston.  Tex. 
jBEi'ii  Levy,  Vice-Pres.  and  Dir.,  Galveston, 
Tex. 

K.  CiiKSEBRoroii.  Treas.,  Gatvestou,  Tex. 
LS.  L.  T.iYLOR,  <!en.  Mgr.  and  Dir..  Dallas, 
Tex. 
\I,  ^r\lI£.  Dir.,  Galveston,  Tex. 
H.  I).  lUyp,  Supt.  and  Dir.,  Dallas.  Tex. 
Wm.  1'.\hr  &  Co.,  Sales  Agents,  Galveston.  Tex. 
t'apitalization,  $120,000. 
Capacity,  300  barrels  a  day. 

Mamifactiirers  of  Live  Oak  brand  Portland  ceoK'nt. 
On  Gulf,  Colorado  &  Santa   Fe:  Minsiniri,  Kansas  &   Texas; 
Texas  &  Pacific;  Houston  &  Teitas^ Central,  and  Texas  Trunk  rail- 
loads. 

[Mamifiirtui-er'H  Slati:>ii';il.'\ 

We  guarantee  our  "Live  Oak"  brand  of  Portlunil  cement  to  he  equal  to 

>;  Portland  cement  made  in  the  world.    Our  mntto  is  to  lead  all  othera  in 

■^pb,  purity  and  uniformity  of  color.    This  we  can  only  HccompliBh  by 

Bfaonal  labor  and  a  decreased  output:  this  Dieans  an  aaditioaaJ  cost  of 

fcty-five  eents  pet  barrel  to  us  over  the  cost  of  other  manufacturers.   The 

Wtects,  engineers,  buildera  and  the  trade  can  rely  absolutely  upon  the 

%  Oak"  cement  giving  perfect  satisfaction.     Its  setting  time  ia  very 

.    Thia  gives  the  mechanic  ample  time  to  use  the  materinl  after  mii- 

Ig before  aamebecomea  set.     This  is  a  quality  admired  by  all.  and  found 

la  very  few  cements. 

Tkbts  Hade  in  Oih  Oh-n  Labobatdki  FEBStAEt  2,  IIIOL 

Fioeoess  through  200  sieve SOjt 

Fineness  through  100  sieve 95 

laitial  set. 2  hours,  13  minutes. 

Final  Bet 6  hours.  .Wminut(« 

Boiling  test,  O.  K, 


298       DIRECTORY  OF  AMERICAN  CEMENT  INDUSTRIES. 

The  Texas  Porthuid  Cement  Company — Continued. 

Sample  tested       24  hours.    3  days.    7  days.    14  days.    21  days.    28  days. 

Neat 342        456    .    670        720         774         845 

1-3  normal  sand 227        240         284         380; 

The  above  is  average  of  5  briquettes  broken.  J,-'^ 

THE  THREE  RIVERS  CEMENT  COMPANY,  Three 
Mich.     See  Nate  A,  page  152.     Works  proposed  on  PI 
Lake,  Mich. 

C.  M.  Harris,  Pres. 

W.  J.  WiLLiTS,  Vice-Pres. 

Geo.  E.  Miller,  Sec'y. 

E.  B.  LiNSLEY,  Treas. 

TWENTIETH     CENTURY     PORTLAND     CEMENT     COM- 
PANY, Fenton,  Mich.    Works  proposed.     See  Note  B,  page  152. 
C.  L.  CoRRiGAN,  Sec'y,  Fenton,  Mich. 
J.  C.  Edsall,  Gen.  Mgr.,  Fenton,  Mich. 
Capitalization,  $750,000. 
Capacity,  1,000  barrels  a  day. 

UNION  CEMENT  AND  LIME  COMPANY,  421  W.  Main  St., 
Louisville,  Ky.  Works  at  Cementville  and  SoUersburg,  Ind., 
and  Louisville,  Ky. 

Wm.  a.  Robinson,  Pres.,  421  W.  Main  St.,  Louisville,  Ky. 
J.  T.  Cooper,  Vice-Pres.  and  Treas.,  421  W.  Main  St.,  Louis- 
ville, Ky. 
John  L.  Wheat,  Sec'y,  421  W.  Main  St.,  Louisville,  Ky. 
Lewis  Girdler,  Supt.,  Jeffersonville,  Ind. 
Western  Cement  Company,  Sales  Agents,  Louisville,  Ky. 
Capitalization,  $450,000. 
Capacity,  4,500  barrels  a  day. 

IManufacturers  Black  Diamond  and  Anchor  brands  Louis- 
ville natural  hydraulic  cement. 
On  Pittsburg,  Cincinnati,  Chicago  &  St.  Louis;  Louisville  t- 
Nashville;  Chicago,  Indianapolis  &  Louisville;  Baltimore  &  Ohio 
Southwestern;  Cleveland,  Cincinnati,  Chicago  &  St.  Louis;  Chesa- 
peake &  Ohio ;  Illinois  Central ;  Louisville,  Henderson  &  St.  Louis- 
and  Southern  railroads. 

UNITED    STATES    CEMENT    COMPANY,    Sellersburg,   Ind^ 
See  Note  B,  page  152. 

Manufacturers  Flag  brand  Louisville  natural  hydraulic  ce- 
ment. 
On  Pittsburg,  Cincinnati,  Chicago  &  St.  Louis  railroad. 

UNITED  STATES  PORTLAND  CEMENT  COMPANY.— 
Authorized  capital,  $12,500,000.     See  Note  A,  page  152. 
SriiOLDON  H.  Bassett,  Agent,  Manjuetie  Bldg.,  Chicago,  111. 


Consult  Keystone  Electric  Co.  on  Best  HoIIiojI  of  Driving  Cement  Mclin'.v-' 


CKMF.NT  M.\NUF.^CTURERS.                             M^^H 

UIICA  CEMENT  MAHnrACIDSIHO  COMPAKY,  Ftica.  III.                | 

.^i^. 

11.  J.  CL4HK,  Pres.,  Utiea,  111.                                         ■ 
C.  A.  Caey,  Vice-Pres.,  Utica,  111.                               ■ 

N.  J.  Cahy,  Sec'y  and  Treas.,  Utica,  111.                  ■ 

^^^^^^^ 

J.  F.  BiAKESLEE,  Dir.  and  Supt.,  Utica,  lU.             H 

^^^^^^H 

Sam'l  E.  Elmore,  Dir.,  Hartford,  Conn.                   ■ 

^^^^^^V 

F.  D.  Mbaoiiam,  Dir.,  Chicago,  111.                             ■ 

^^^^^^ 

Meaciiam  &  Whiqht,  Sales  Agents,  Chicago.            I 

•"iU  MIK. 

Capitalization,  $150,000.                                           ■ 

Capacity, 

a7o,000  barrels  a  year.                                                      ■ 

Manufacturers  Black  Ball  brand  natural  hydraulic  ceiucut.        H 

On  Chicago,  Rock  Island  &  Pacific  railroad.                                           ■ 

UnCA  HYDEATJLIC  CEMENT  COMPANY.                                           M 

_ 

^rfpr-v,^               M.  J.  CLAitK,  Pres.,  Utica.  111.           ■ 

v^^^^S 

F     *A             '^'  '^-  '^''^''^''  '^ic^-Pres.,  Utica.           ■ 
Wk    *\'i^\               T'lica,  111.                                          ■ 

^^ 

tji^  j.casK.-^-lt 

IE            \        J- F.  Blakeslee,  Dir.,  Utiea,  111.        ■ 

.^^ 

Ml,.,             k.      F.  S.  Meacham,  Dir.,  Chicago.        ■ 

Wj^^^^r      Mfi-VCtHAM     &     Wbigtit,     Salcs        1 

^^^^^             Agents,  Chicago,  HI.                         1 

CapitiiJizafion,  $300,000.                                                                          ■ 

Capacity, 

350,000  barrels  a  year.                                                          ■ 

ManufactnrerB  Clark  brand  hydraulic  cement.                              H 

On  Chicago,  Ifoek  Island  &  Pacific' railroad.                                           ■ 

Sesults  of  Tbhts,— (t)  Mill  tests  avenie«  of  sHmples  tnken  Mav.  1891 ;          | 

i3|  A.  D.  Thompao 

n.  city  engineer,  Peoria,  III.,  1893:  (3)  Robert  W.  Hunt 

&V.0..  theRooknr 

,  Chicago,  biirBau  of  inspection,  tests  nnii  consultation  ; 

111  mil!  tests,  1S91 

FiDBoeas. 

31  m.S  per  <:ent.  passed  No.  50  sieve. 

3)  94.0  per  <-ent.  passed  No,  m  sieye. 

TassiLE  Stbknoth. 

Neat  cement. 

Age 

11)                     (ai                     lilt                      (41 

Iday 

76                  85                   71                   96 

7  days.    . 

1C3                 199                 171                 Ifll 

11  dajK  . 

...                 224 

28  days .  . 

...                 278 

30  days  .  , . 

r*  days  ,  , , 

...                  ...                 340 

m  daya  . 

274 

1)0  daya  . 

993                 ...                  ,.-                 134 

130  days  . 

310 

.121 

'Mi)                   .                    ... 

3yeai«::; 

:-ni 

...39U 

412 

1       <  lud'i-lc  XirtMro  and  (iciuTiit(ii-»    Northorn  Elev.  Hfi;.  To.,  pap e  1  Rl             1 

UTICA  CEMENT 


CapBcitv  ISIKI  barrels  daily  ■"■  ''■  BLAKESLEE,  Oen'l  Supl. 

Used  (iiroQghout  the  Unitad  StalaB  tor  the  past  fony  year!.    Especially  adapted  10 

tUQuels,  seweraite  aod  dramnBe,  Used  excluaively  In  uTer  m  miles  ofsswers  in  tbe  citio 

Chicago.  Utica  Cement  is  univeraally  acliaowledged  to  be  the  beat  brand  in  tbe  markfi! 

Ciunpreulvc  Strength  In  Pounds  Per  Squire  Inch. 


1  oament  to  3  aand 1.'220  1.400  1.470  l,!>tU  3,00 

Testa  made  bj-  Prof.  C.  N.  Brown,  Ohio  Sihib  DniyHrsiry,  Columbus.  O..  /roio  a; 
□r  [Jtica  Cement  purohanfd  in  open  market.  Cubes^made  on  a  Bnebme  hammi 
given  120  blows.    Salw  in  iSgQ.  330,000  barreli. 

MEACHAM  &  WRIGHT,  General  Sales  Agents 

joH- JD9  Chamber  ol  CommcrM,  CtllCAQO,  ILL. 


v»  Utica  HydrauliG 
Cement  Compani 


131 


(41 


7  days  

14  days ...  15C 

One  part  penient  and  l.S  imrl^  sbhcI. 

7  days 183  . .  -  ...      ■ 

30  days 2M 

28  dnys ...  .   .  13S 

One  part,  oemoul.  tliree  itarts  sand. 

28  days ...  102 

One  pari  opsipnt.  tour  parts  sand. 

28  days ...  ...  67 

Onn  part  reineut.  Bvn  imny  .und. 

28  days , ...  ...  48 

CoMPRBSsivR  Strenctk.— Made  by  W.   K.   Hatt,   Purdue   University. 
Iflfayelte,  Ind. 

Ago.  Nmi.  iu.1.  11.1 2.  ima. 

7days 1317  885  728  515 

Wdays 1655  1207  997  627 

28  days 1876  1654  1428  935 

60  days 2313  1832  ....  1025 

90  days 2015  ....  1062 

[Mrinu/iicfurrr'i-  .SlnfrmciiL] 
The  natural  cement  mills  owned  and  operated  by  us  are  located  at  Utica. 
La  Salle  county,  111,,  94  miles  from  Chicago,  on  the  lineot  the  C,  R.  I.  &  P. 
Ry.  These  mille  have  been  in  continual  operation  for  the  past  forty  years, 
iiurin|!  which  time  over  10,000,000  barrels  of  cement  have  been  made  and 
used  in  important  work  throughout  the  middle  and  western  states.  The 
rock  from  which  Utica  hydraulic  cement  is  manufactured  is  very  carefully 
examined  before  and  after  burning,  thus  insuring  a  uniform  product  that 
can  be  thoroughly  relied  upon  at  all  times.  Furthermore,  each  (;nr  of  fin- 
ished product  is  tested  before  the  same  leaves  our  works,  which  places  us 
ill  position  to  know  absolutely  the  quality  of  our  material  at  all  times,  and 
nhich  testa  will  gladly  be  furniahed  upon  application.  It  is  our  greatest 
endeavor  to  make  a  strictly  high  grade  natural  cement  and  maintain  the 
excellent  reputation  the  cement  has  establlxhed.  Our  mills  are  always 
open  to  inspection  by  architects  and  engineers,  and  we  are  satisfied  that  a 
nsit  to  our  works  and  careful  examination  of  our  product  will  convince 
anyone  that  the  Utica  hydraulic  ceiiir'iit  hss  no  superior  in  the  natural 
cement  fi..ld. 

VIRGINIA  PORTLAND  CEMENT  COMPANY.  SI  Fultou  St.,  \ew 
York.  X.  Y.     Works-  al  ('rnij^.villr.  Vii. 

W.  R.  W'akren,  Prcp.  aiid  Dir..  81  Fultoi]  .St..  New  York. 
H.  R.  BitADBUBY,  Sec'v  and  Dir-  fil  Fulton  St,,  Now  York. 
F.  W.  WriiTE,  Treas.  and  Dir..  81  Fulton  St..  N"ew  York. 
D.  E.  RiANiiAHD.  Auditor  and  Dir.,  81  Fulton  St..  Xew  York. 
Wm.  BiruNiiAM,  Dir.,  81  Fulton  St.,  Kpw  York. 
Kenneth  K.  McLahkn.  Dir..  HI  Fulton  St..  Xpw  York. 
F.  H.  Lewis.  Mgr.  and  Supt.,  ('niiftsvillv.  Va. 
F.  D.  Wood,  Aspt.  Snpt.,  rrnifffvillo,  Vn. 

The  Standard  Plaster  Co.,  BuITiili),  >'.T.,  makes  Calcined  Plaster  or  Slacco 


JSk^ 


H.  L.  Sghock,  Ohemist,  Craigsville,  A'a. 
H.  V.  Parr,  Engr.,  Craigsvine,  Va. 

Wm.  O.  Harteanft  Co.,  Sales  Agents^.  Pliila(li4phiii,  Pa. 
Capitalizatinn.  $1,000,000. 
Capacity,  800  barrels  a  day. 

Mauufacturers  Old  Dominion  brand  Pnrtlaud  cement. 
On  Chesapeakp  &  Ohio  railroad. 
VENTNOR  STONTi:  AND  BRICK  COMPA^fY.  Atlantic  City.  N 
J.     See  Note  B,  page  152. 

ifaniifapturers  silica  Pnrllaiiil  cpnu-nt. 
VULCAHITE  PORTLAND  CEMENT  COMPANY.  Viiloanitc  Bidg. 
171S  Market  St..  Philadelphia.  Pa.     Wurks  at  Vulcanite,  N.  , 
Post  office,  Phillipsbnrg,  N".  J. 

Geo.  W.  Elkins,  Pres.  and  Dir.,  Philadelphia,  Pa. 
John  R.  Lober,  Vice-PrcP..  Trcas.  and  Dir..  Philadelphia,? 
Michael  Ehhet,  Dir.,  Philadelphia,  Pa, 
L.  S.  FiLiiEBT,  Dir..  Philadelphia,  Pa.  , 

H.  8.  Ehhet,  Dir.,  Philadelphia,  Pa. 
B.  P.  Stbadley,  Sec'y  and  Gen.  Sales  Agent.  Philadelphia^' 
Wm.  R.  Dunn,  Supt,  Eaeton,  Pa. 

Gko.  W.  DeSstet,  Western  Sales  Agent.  Chamber  of  Com-^ 
tiierce  Bldg.,  Chicago,  111. 
Capitalization,  $750,000. 

Capacity,  3,000  barrels  a  day.  increasing  to  4,000. 
Manufaetureia  Vulcanite  brand  Portland  cement. 
On  Lehigh  Valley;  Lehigh  &  Hudson  River;  Central  of  Hi 
Jersey :  Delaware,  Lackawanna  &  Western,  and  Pennsylvania  ra 


WABASH  POETLAND  CEMENT  COMPANY,  918  Union  ' 
Bldg.,  Detroit,  Mich.  Works  at  Stroh, 
Grange  county,  Indiana. 

A.  L.  Stephens,  Pres.  and  Dir.,  Detro* 
Jas,  H.  McMillan,  Vice-Pres,  and  DiJ 

Detroit,  Mich. 
Bethcjne  Dcffield,  Sec'y  and  Dir.,  D8 

troit,  Mich. 
M.  C.  BoRGMAN,  Treas.,  Detroit,  Mich. 
Emh.  Stroh,  Mgr.  and  Dir.,  Stroh,  Ind. 
E.  W.  Coi'TRBLL,  Dir.,  Detroit,  Mich. 
J.  B.  Brook,  Dir.,  Detroit,  Mich. 
Feed.  W.  Hodges,  Dir.,  Detroit.  Mich. 
M.  J.  Drlscoll,  Supt.,  Stroh.  Ind. 
Capitalization,  i|(iOO.OOO. 


Warren  Bros.  Co.,  BuhIoii,  are  Contrni'l«rs  Tiir  (  eiuent  Ntrnotnral  Wo; 


n. 


WABASH 


PORTLAND  CEMENT 
COMPANY 


Best  Cement  on  the  flarket 
Stands  Highest  Test 

Every  Package  Guaranteed 
Large  Stock  Ready  for  Immediate  Shipment 


STROH  (LAGRANGE  COUNTY),  lM\k\ 

'On  WakHk  R.  R.  Mwiin  Chioais  tat  DtIrM' 


STRENGTH  \ 
UNIFORMITV  >  UNEXCELLED 
COLOR  ) 


<«% 


General  Offrces,  Suite  912  Union  Trust  Building 

DETROIT,  MICH. 


Capacity,  500  barrels,  increaRiiig  to  1,00(1  a  'lay. 
Manufacturers  Turkey  brand  Wabash  Portland  cement. 
On  Wabash  railroad. 

The  following  are  the  resulte  of  tests  made  by  Eobert  W.  H^t 
&  Co.,  dated  December  26,  1900.     Six  saiiipies  of  cement.,  marki 
"Wabash,"  received  from  Stroh,  Indiana,  November  23,  1900, 
mixed  and  tested  as  one: 

Initial  aet 2  hours,  40miniit*B. 

Final  set , 7  hours,  50  micutes. 

Fiueneas  on  100  meah 96.055t 

FineneBB  on  200  mesh 80.90 

Boiling  teat,  O.  K. 

TBNarLE  Strenoth. 


1 


Nea 


Neat, 


28  day 


[Afanti  fact  lire  r'v  iSftdemet 


Wnbaah  Portlnnd  cement  is  manufactured  hy  what  Is  known  a_ .._ 

process.  Both  the  msrl  and  clay  owned  by  this  company  are  particulai# 
iidapted  to  the  manufacture  of  a  high  ^ade  of  Portland  cement,  the  mat 
being  of  exceptional  uniformity  and  entirely  free  from  sand  and  any  of  thi 
impurities  which  are  injurious  to  the  ran  material  for  cement  making 
The  clay  is  also  especially  auitatile  a.4  a  material  for  mising  with  the  marl 
Analyaia  not  only  ahows  it  to  be  free  from  sand,  but  alao  aulBciently  low  ii 
magnesia  as  to  maintain  n  magnesia  content  in  the  hniahed  cement  whici 
cornea  within  the  liinitB  specified  for  a  high  grade  Portland  cement.  Wa 
baah  Portland  cement  ia  alwaya  thoroughly  seasoned  before  shipping 
thereby  insuring  its  reliability  before  putting  it  in  work.  By  careful  atten 
tion  to  detail  and  daily  analyses  of  the  raw  material  during  the  eotiri 
procesa  of  manufacture  (marl,  clay,  coal  and  slurry),  and  complete  chem 
ical  analyai?  and  physical  teats  of  the  finished  product,  we  are  enabled  b 
produce  a  high  grade  of  Portland  cement  of  imusual  fineness,  strength  am 
durability  and  which  will  successfully  pass  every  test  in  the  speciflcationi 
of  the  American  Society  of  Civil  Engineers. 

WAYLAND  PORTLAND  CEMENT  COMPANY,  Rochester,  K 
Y.  Works  at  Wayland  and  Portway  (Perkineville),  N.  Y.  S^ 
Note  B,  page  152.  ni 

V.  N.  WiMTMOKK,  Pres..  Rochester,  N.  Y. 

Manufacturers  Genesee  brand  Portland  cement.  n 

On    Delaware,    Lackawanna    &    Western;    Erie,    and    Plttsbiii;! 

Sha«niul  .*;-  X.>rlln']-n  railroads. 

WELISTON  PORTLAND  CEMENT  COMPANY,  Detroit,  Mieh.  |1 
Work.-  inidfi-  rorist ruction  at  Wcilston,  Ohio. 
.7.  A.  Bi)Wi>i:v.  Pres..  Detroit  Mich. 
Fkank  .T.  T<nv.\R.  Vice-Pres. 


Wor  Cement  Hachhier;,  address  Earle  C.  Baeou,  Havemeyer  Bldg.,  1 


«'.■»(,!«„  Ih.rllnnit  Crnirnl  '"•••njiiHu—l-unlhiM-l. 

Geo.  E.  Lane,  Sef'y,  Detroit,  Mich. 
Halph  M.  Dyak,  Treaii.,  Delroil.  Mich. 
Capitalization,  $100,000. 
Capacity,  300  barrels  per  day. 
On  Cincinnati,  Haniiltou  &  Dayton;  liijiliiiiorc  &  01iii.  Smitli- 
■«?stern:  Ohio  Southern,  ami  Hocking'  ViiJlcv  milinuds. 
VKSTEKX  PORTLAND  CEMENT  COMPANY.  Viiiikton,  S.  D. 
Milwaukee  office,  135  Grand  Ave.     Sec  Not«s  fi  and  E,  pit^e  I.Vi. 
Wm.  PL.4NKINT0K,  Prcs.,  Milwaukee,  Wis. 
D.  J.  WiiiTTBMOHB,  Vice-Prea.,  Milwaukee,  Wis. 
John  Johnston,  Sec'y  and  Treae.,  Milwaukee,  Wis. 
Joseph  Wilde,  (ien.  Mgr.,  Yankton,  S.  D.  ^^M 

6.  W.  Fhostbnsen,  Chemist,  Yankton,  S.  D.  ^^^| 

Capacity.  225  barrelB  per  day.  ^^H 

Manufacturers  Yankton  Portland  cement.  ^H 

On  Chicago  &  Northwestern;  Chicago,  Milwaukee  Ik  St.  Paul, 
id  Great  Northern  railroads. 

White  cliffs  Portland  cement  company,  white 

Cliffs.  Ark.     See  Note  A,  page  152. 
WHITE  CLIFFS  PORTLAND  CEMENT  AND  CHALK  COM- 
PANY, Texarkaua,  Ark.     See  Not^-  A,  pa^je  152,  and  above. 
Ofl  Kansas  City.  Pittsburg  &  Gulf  railroad. 
WHITEHALL  PORTLAND  CEMENT  COMPANY,  Cementon, 
Pfl. 
.r.  S.  Wentz,  Pres.,  713  l^?ading  Terminal,  Philadelphia,  Pa, 
Olu'br  Williamb,  Vice-Pres.,  Calasauqua,  Pa. 
Thomas  Righteb,  Dir.,  Mt.  Carmel,  Pa. 

A.  C.  Leisenking,  Dir..  Upper  I^ehigb,  Pa. 

M.  S.  Kbmmerber,  Dir.,  Mauch  Chunli,  Pa.  ^^H 

B.  F.  Facken'THai.,  Dir.,  Easton,  Pa.  ^^H 
11.  E.  KiEFEB.  Acting  8upt..  Cementon,  Pa.  ^^H 
T.  A.  Hicks,  Chemist,  Cementon,  Pa.  ^^H 
Sears.  Humbert  &  Co.,  Sales  Agents,  New  York,  BufTaln. 

Philadelphia  and  Chicago. 
Capitalization,  $.500,000. 
Capacity,  1,500  barrels  a  day. 
Manufacturers  Whitehall  brand  Portland  cement. 
On  Lehigh  Valley  railroad. 


Municipal  4'4'4«4"H'4'4'4'4' 

Engineering  Magazine  i 


THE  ZENITH  PORTLAND  CEMENT  COMPANY,  Majeit 
Building,  Dt'lmit,  Midi,  Works  under  wins  (.ruction  at  Grt 
Lake,  Mich. 

Edwin  T.  Allen,  Pres.  and  Dir.,  Detroit  Mich. 

R.  H.  EvANH,  Vice-Pres.  and  Dir.,  Detroit,  Mich. 

R.  R.  Bane,  See'y  and  Dir.,  Detroit,  Mich. 

Geo,  JoHNSi'ON,  Treas.  and  Dir.,  Detroit,  Mich. 

B.  H.  RoTUWBLL,  Dir.,  Detroit,  Mich, 
T.  E.  Beebe,  Consultiug  Engr.  and  Dir.,  Dutroit,  Mich. 
E,  J.  PosTEH,  Dir.,  Graes  Lake,  Mich. 

C.  B.  Stowe,  Coneulting  Engr.,  Detroit,  Mich. 
Capitalization,  $700,000. 
Capacity,  1,000  barrele  a  day. 

On  Michigan  Central  railroad. 

FOREIGN  MANUFACTURERS. 

ALSEN'S  PORTLAND  CEMENT  FABRIK,  Itzehoe,  GJerniui 

Sinclair  &  Bauson,  U.  S.  Agents,  143  Liberty  St.,  New  Yoi 

Capacity,  1,000,000  barrels  a  year. 

ManuJacturerB  Alsen's  German  Portland  cement. 

ANTWERP  POETLAND  CEMENT  WORKS,  Ltd.,  14  Canal  S 

Pierre,  Antwerp,  Belgium.     Works  at  Vaulx,  Belgium. 

Elphege  Deny^  Mg.  Dir.,  14  Canal  St.    Pierre,    Antwei 


rican  Agents,  N.  fJS 


Faija  &  Co.,  Chemists,  London,  Eng. 
RoBT.  Ziebmeh  &  Co.,  Agents,  Antwerp,  Belgium. 
Capitalization,  $100,000. 

Capacity.  250,000  barrels  a  year.  . 

Manufacturers  Hand  brand  Belgian  natural  Portland  cemenl 

BREMER   PORTLAND    CEMENT    FABRIK,    Porta  BremeB 

Germany.     Works  in  Porta  Westphalica,  Westphalia,  GemiaaJ 

0.  Matekne,  Dir.,  Porta  Westphalica. 

H.  Sttibbe.  Dir.,  Porta  Westphalica. 

National  Bdilding  Suppiy  Co.,  Ame 

ington  St.,  Baltimore,  Md. 

Capitalization,  1,375,000  marks. 

Capacity,  250,000  bairela  a  year. 

Manufactiirers  Key  brand  Qei'man  Portland  cement. 

COMPAGNIE  GENBRALB  DES  CIMENTS  PORTLAND  D 

L'ESCAXJT,  Toumai,  Belgium. 

E.  TiriELE,  U.  S.  Agent,  99  John  St.,  New  York. 

Manufacturers  Royal   Crown  brand  Belgian   Portland  cf 
ment.  j 

DUMON  &  CO.,  Belgium.  J 

Anthokt  Menq  &  Co.,  TJ.  S.  Agents,  109  S.  Front  St.,  PhJ 
delphia,  Pa. 
Manufacturers  Dagger  brand  Belgian  Portland  cement 


PMAOTJFAO 

CKERHOFF  &  SOKHNE,   Amoneburg,  near  Biebrich,  Ger- 

X.  Thiklb,  Hales  Agent,  dH  Jolui  St.,  New  York. 
Capacity.  ('00,000  barrels  a  year, 
Manufacturera  Dyckerboff  (Jeruian  Portland  cement. 
E  HAMMER  SOCIETY,  Toiimai,  Belgium. 
Capacity,  100,000  barrels  a  month. 
Manufacturers  Hammer  brand  Belgian  Portland  ceuient. 
HILTON,  ANDERSON,  BROOKS  &  CO.,  London,  England. 
E.  Thiele,  Agent,  99  John  St.,  New  York. 
GiRviN  &  Eyre,  Sales  Agents,  307  California  St.,  San  Pran- 

cisco,  Cal. 
Waldo  Bhos.,  Agents,  103  Milk  St.,  Boston,  Mass. 
(Capacity,  800,000  barrels  a  year. 

Manufacturers  Hilton,  Loudon  and  B.  S.  &  Co.  London 
brands  English  Portland  cement 
!.  C.  JOHj^SON  &  CO.,  Gateahead-on-Tyne,  England. 
Wm.  Wibt  Clarke  &  Son,  Baltimore,  Md.,  Agents. 
Manufacturers  Elephant  brand  English  Portland  cement. 
KNIGHT,  BE  VAN  &  ST  URGES,  London,  England. 

BiLFODH.  QuTHKiE  &  Co.,  U.  S.  Agcnts,  Portland,  Ore. 
Manufacturera  K.,  B.  &  S.  Pyramid  brand  English  Port- 
land cement. 
UGERDORFER  PORTLAND  CEMENT  FABMZ,  Iliimbiirg,  Ger- 
many.   Works  at  Liigerdorfci-,  Germany. 
IEuG.  Lion  &  Co.,  Owners.  Hamburg,  Germany. 
Kellbt  Island  Lime  &  Transport  Co.,  U.  S.  Sales  Agents, 
Cleveland,  Ohio. 
Capacity,  400,000  barrels  a  year. 

Manufacturers  Liigerdorfcr  Eiffel    Tower    brand    German 
Portland  cement. 
POBTLAND  CEMENT  FABRIK  HEMMOOR,  Hamburg,  Postof  14, 
(lerraany.    Works  at  Hemnioor  (Osl.). 
Carl  Pbussing,  Dir.,  Hamburg. 
Carl  Jacobi,  Dir.,  Hamburg. 
Edwahd  L.  Cox,  Sales  Agent,  Chicago.  III. 
Meyer,  Wilson  &  Co.,  Sales  Agents,  San  Francisco,  Oal. 
Capacity,  1,300,000  barrels  a  year. 
Capitalization,  5,400,000  marks. 

Manufacturers  Hemmoor  brand  German  Portland  cement. 
PORTLAND  CEMENT  FABRIK,  Lueneburg,  Germany. 
E.  TuiELE.  U.  S.  Agent,  99  John  St.,  New  York. 
_  Manufacturers  Heyu  Bros,  brand  G^nnan  Portland  cement. 

LpOBTLAND  cement  FABRIK    STERN,    Stettin,    Germany. 
■        E.  Thiele,  U.  S.  Agent,  99  John  St.,  New  York. 
Wl  Manufacturers  Star  Stettin  brand  German  Portland  cement. 
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Chas.  Wakneu  Co.,  Wiltninytoii.  IhA..  Fhil!i(kn|iiuii  aii.i  N. 
York,  tiales  Ageuts, 
Manufacturers  Triton,  Black  Eagle  and  Star  brands  Belgiai 
Portlaud  cements. 
MANNHEIMER    PORTLAND    CEMENT    FABRIK,    Mannheii 
(J-Tiiiaiiy. 

Moiniis  lOnEUT,  Salus  Agent,  3UL'  Wiiliint  St.,  Pliilndelpliia,  F 
(.Japufitv.  fiOO.OOO  barrulB  a  y<.-av. 
Manufacturers  Mannheimei-  Ck-nnan  Portland  cement. 
THE  MISBT7BGER  PORTLAND  CEMENT  WORKS,  Hanovt 
Germany, 

W.  W.  Clahke  &  Son,  Baltimore,  Md.,  Sales  Agents. 
GiHViN  &  Eyhe,  Sales  Agents,  Sbii  Francisco,  Cal. 
Capacity,  300,000  barrels  a  year. 

Manufacturers  Teulonia  brand  German  Portland  cement. 
POMMERSCIIER  INDUSTRIE  VEREIN  AUF  ACTIEN,  Stefl 
tin,  Germany. 

F.  Behrend,  TI.  S.  Agent  and  Sole  Importer,  54  Front  SI 
New  York, 

Capacity,  500,000  barrels  a  year. 

Manufacturers  Blue  Anchor  Stettin  brand  German  Portlan 
cement. 
PORTLAND  CEMENT  FABKIK.  Hamburg. 

Walteb  T.  Bkadlev  Co.,  Ninth  St.,  below  Grand  Ave,  Phila- 
delphia, Pa.,  Sales  Agents. 

Manufacturers  Sat"um  brand  German  Portland  cement. 
SHEWAN,  TOMES  &  CO.,  Hong  Kong. 

F.  T.  Crowe  &  Co.,  U.  S.  Agents,  Seattle  and  Tacoma,  Wash. 
ManiifaeturerB  Emerald  brand  cement. 


CilDLE  ASDnESS  :  ElEfT,  PHtUtDElPHK 


MORRIS  EBERT 

302  WALNUT  STREET 

PHILADELPHIA,  PA. 
MANNHEIMER 

PORTLAND  CEMENT 
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STETTIN  BBEDOWEB  FOBTLAND  CEMENT  FABBIK,  A.  0., 

Stettin,  Germany. 
F.  Behrend,  U.  S.  Agent  and  Sole  Importer,  54  Front  St., 
New  York. 

Capacity,  200,000  barrels  a  year. 

Manufacturers  Stettin  Bredower,  Blue   Eagle  brand  Ger- 
man Portland  cement. 

VORWOHLER  PORTLAND    CEMENT    FABRTK,    Prussing, 
Planck  &  Co.,  Holzminden,  Germany. 
Gabriel  &  Schall,  205  Pearl  St.,  New  York,  Sales  Agents. 
Manufacturers  Vorwoliler  Lion  brand  German  Portland  ce- 
ment. 
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DIRECTORY  OF  CEMENT  BRANDS 

The  following  list  gives  the  brands  or  names  under  which  ce- 
ment is  sold  in  the  American  market.  In  nearly  every  case  the  name 
of  the  manufacturer  is  given  and  the  names  of  general  sales  agents, 
if  any.  In  a  few  cases  a  sales  agent  for  cement  sells  one  or  more 
brands  under  names  of  his  own  selection,  not  wishing  the  name  of 
the  manufacturer  to  appear.  In  a  very  few  cases  full  information 
regarding  brands  of  cement  manufactured  in  Canada  and  in  Eu- 
rope has  not  been  obtained  in  time  to  appear  in  this  list.  This  list 
will  be  convenient  in  locating  any  brand  of  cement  found  in  the 
market,  and  reference  to  the  chapter  on  Descriptions  of  Works  and 
the  Directory  list  of  manufacturers  will  give  detailed  informa- 
tion regarding  the  materials  used  and  the  method  of  manufacture. 

Immediately  following  the  name  of  the  brand  is  the  statement 
of  the  general  class  to  which  it  belongs,  wheth.er  natural  hydraulic, 
and  from  what  district,  Portland,  silica  or  pozzuolana.  It  should 
be  noted  that  manufacturers  apply  the  term  Rosendale  to  natural 
hydraulic  cements  manufactured  in  the  Lehigh  region  of  Pennsyl- 
vania as  well  as  to  those  made  in  the  Kosendale  district  itself.  The 
location  of  the  works  will  make  the  distinction  if  it  is  desired. 

The  list  of  brands  of  American  cements  is  given  first  and  is  fol- 
lowed by  the  list  of  brands  of  foreign  cements. 

AMERICAN  CEMEN^TS. 

AA  CHICAGO  BRAND  PORTLAND  CEMENT.— 

Chicago  Portland  Cement  Co.,  Manufacturers,  513  Stock 

Exchange  Bldg.,  Chicago,  111. 
Garden  City  Sand  Co.,  Sales  Agents,  1201  Security  Bldg., 

Chicago,  111. 

ACOEN  BEAND  NATTIEAL  HYDEAULIC  CEMENT.— 

Silver  Creek  Cement  Co.,  Manufacturers,  Louisville,  Ky. 
Western  Cement  Co.,  Sales  Agents,  Louisville,  Ky. 


See  F.  L.  Smidth  &  Co.'s  Advertisement  on  Pagre  187. 
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iA  LITTLE  TALK. 
ABOUT  BUJINEiJ 


I  like  a 

proposition  that  pays. ' 


THIS    PAYS!   i 


k  HtRE  are  certain  things  that 
a  man  in  business  must  do. 
He  must  have  an  office,  he 
must  put  out  a  sign,  and 
tie  must  advertise. 

He  must  make  himself 
known  to  the  people  who 
L  may  t>e  interested  In  his 
S  kind  of  business.   The  bet- 
r  he  does  this  the  more 
successful  he  will  be. 
Some  of  the  most  successful  men  make  it  a  rule 
to  spend  one-fifth  of  their  income  in  advertising, 
and  they  find  it  pays. 
It  makes  poor  business  good. 
It  makes  good  business  better. 
The  liest  way  to  advertise  is  to  put  your  adver- 
tisement where  it  will  go  directly  to  the  people  who 
want  what  you  sell. 

We  give  the  kind  of  advertising  that  goes  directly 
'o  the  right  spot. 


If  your  business  is  not  ii 
readers  are  Interested  in,  wi 
vertise  in  our  magazine. 

If  it  is,  we  can  help  yoi 
more  for  your  money  thai 
other  expenditure  of  It. 


MUNICIPAL 
ENOINEERINO 


M   A  O  A  Z 

1   N   E 

;:"«j;:;"»;«o.s;;;.w 

rijsi-al,.^ 
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AKliON  RED  STAR  BRAND  NATURAL  HYDRAULTC  CI 
MENT.— 

H.  L.  &  W.  C.  Newman  and  Akron  Cement  Works,,  Man 

facturers,  Akron,  N.  Y. 
Union  Akeon  Cement  Co.,  Sales  Agents,  141  Erie  St,  Bu 

falo,  N.  T. 

Wm.  Wirt  Ci-akke  &  Son.  Sal(«  Agents,  115  Gay  8t.  S.,  Ba 
timore,  Md. 
ALAMO  NATURAL  HYDRAULIC  CEMENT— 

Alamo  Cement  Co.,  Manufacturers,  San  Antonio,  Tex. 
ALAMO  PORTLAND  CEMENT.— 

Ai,AMO  Cement  Co.,  Manufacturers,  San  Antonio,  Texas. 
ALMA  BRAND  PORTLAND  CEMENT— 

Alma  Poetland  Cement  Co.,  Mauufacturers,  Wellston, 

Wm.  G.  HARxnANPT  Co.,  Sales  Agents,  R.  E.  Trust  Bid 

Philadelphia,  Pa. 

ALPENA  BRAND  PORTLAND  CEMENT.- 

Ali'ena  Portland  Cement  Co.,  Manufacturers  Alpena,  Mil 
ALPHA  BEAXD  PORTLAND  CEMENT.- 

Ar.riTA  Portland  Cement  Co..  Manufacturers,  Easton,  Pa. 

W.  J.  Donaldson.  Sales  Agent.,  Betz  Bldg.,  Philadelphia 

Dickinson  Cement  Co.,  Sales  Agents,  33-1  Marquette  Bid 

Chicago,  111, 

ANCHOR  BRAND   LOUISVILLE   NATURAL  HYDRAUL 

CEMENT.— 

Union  Cement  and  Lime  Co.,  Manufacturers,  Louisville,  I 

Western  Cement  Co.,  Sales  Agents.  Tjouisville,  Ky. 

ANCHOR  BRAND  ROSENDALE  NATURAL  HYDRATTt 

CEMENT.— 

CopLAY  Cement  Co.,  Manufacturers,  Allentown,  Pa. 
Commercial  Wood  &  Cement  Co.,  Sales  Agents,  156  Fil 

Ave.,  New  York. 
Johnson  &  Wilson.  Sales  Agents,  150  Nassau  St.,  New  "S 
A.  P.  C.  BRAND  PORTLAND  CEMENT.— 

Alabama  Portland  Cement  Co.,  Manufacturers,  Demoptn 
Alabama. 

ARM  AND  HAMMER  BRAND  LOUISVILLE  NATURAL  H 
DRAULIC  CEMENT.—     * 

Golden  Rm.E  Cement  Co.,  Manufacturers,  Sellersbui^,  i 
Western  Cement  Co.,  Sales  Agents,  Louisville,  Ky. 
ATLAS  BBAND  POKTLAKD  CEMENT.— 

Atlaf!  Poiitlano  Cf:MR\'r  Co.,  ALiniifHcturers.  H3  Liljerty' 

New  York  City. 
T"on\-  fr  UrNKiNs  Lime  &  Cement  Co..  Sales  Agents, 

Louis,  Mo. 
Waxdo  Bros.,  Agents,  102  Milk  St..  Boston,  Mass.  - 
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rSTIlI  BRAND  NATURAL  HYDRAULIC  CEMENT.— 

FowLEii  &  I'AY,  Muiiufai'iuivr^.  ^luiikalo,  Minn. 
&  H.  BRAND  NATURAL  HYDKAUI.U.:  f'KMENT.— 
Bridges  &  Henderson,  Manufacturers,  JIancock,  Md. 
Wm.  Wigt  Ci-ahkf.  &  Son,  Sales  AgeuU,  115  (iay  St.  S.,  Bal- 
timore, Md. 

iNGS  &  GAYNOlfS  STAR  BRAND  NATURAL  HYDRAU- 
LIC CEMENT.— 

BiN-tis  &  Gaynok.  Maiiufarturers,  Fayttteville,  N.  Y. 
iKNER  BRAND  LOUISVILLE    NATURAL    HYDliAULlC 
CEMENT.— 
Bannek  Cement  Co.,  Manufacturers,  Conientvillt',  Lid. 
MARBt.EtiKAi)  Lime  Co.,  Sales  Agents,  1105  Masonic  Temple. 

Chicago,  111. 
Webtekn  White  Lime  Co.,  Sales  Agents,  Kansas  City,  Mo. 
Wehteun  Cemknt  Co.,  Sales  Agents.  Loni.-ville.  Ky. 
EACH'S   EOSENDALE   BRAND   NATURAL  HYDRAULIC    CE- 
HENT.— 

IjAwkenoeville    Cement  (!o.,    Manufacturers.    Biunewater, 
New  Y'ork. 

SAVER  BRAND  OF  PORTLAND  CEMENT.— 
The  Canadian  Pohtland  Cement  Co.,  Ltd.,  Mantifnfturers, 

Deserunto,  Ont. 
The  Rathbun  Co.,  Salee  Agents,  Deseronto,  Ont. 
EST  4  BRAND  LOUISVILLE  NATURAL  HYDRAULIC  CE- 
MENT.— 
Standard  Cement  Co..  Manufacturers,  Charlestowu,  lud. 
Western  Cement  Co.,  Sales  Agents,  Louisville,  Ky. 
ACE  BALL  BRAND  UTICA  NATURAL  HYDRAULIC  CEMENT. 
UiiCA  Cement  Manofactdiung  Co.,  Manufacturers,  Utica, 

Illinois. 
Meacham  &  Wright,  General  Sales  Agents,  Chicago,  III. 
LACK  DIAMOND  BRAND  LOUISVILLE  NATURAL  HY- 
DRAULIC CEMENT.— 

Union  Cement  and  Lime  Co.,  Manufacturers,  I»uisvillo,  Ky. 
Wkstern  Ckment  Cu.,-Salt's  Agents,  Lonisville,  Ky. 
ANO  BRAND  STAINLESS  PORTLAND  CEMENT.   (Poz- 
luolana . ) 

CiiAS.   Warner  Co..  Sales  Agents,  Wilmington,  Del.,  Phila- 
ik-lphin  and  Nfw  Vnrk. 
ilER  HILL  BRAND  PORTLAND  CEMENT.     (PozKuolana.)  — 
Rruck  Tin. I.  Iunx  wn  ('um,  Co.,  Mniiufacturers,  Youngstown, 
Oliio. 


BKONSON  BHAND  PORTLAND  CEMENT.— 

The  Bkunson  1'oici'I,a.s*1)  Cement  Co.,  Manul'ai:tun?ri>,  Bron- 
aon,  Mich. 
BROOKLYK  BRIDIIK  BRAND  ROSENDALE  NATURAL  HY- 
DRAULIC CEMENT.— 

Niiw   YdiiK  AND   Ki)si:mia].i:    Cement    Co.,    ilaiuifactiirei^, 
Sulvs  (illir,.,  -.'nil  Hniad«>iy.  N^-w  \'<.rk- 
BUCKEYE  BRAND  PORTLAIfD  CEMENT.— 

Tile  iiituNsii.\  I'uiiTi.ANU  Cument  Cu.,  iliiimfactmvrs.  Brim- 
taiiie,  Obio. 
Bi:CKH()RN  BRAND  PORTLAND  CEMENT.— 

Bi'rKKOUN   Portland  Cement   Co.,   Manufacturers,  II.  t 

Trust  Bklg.,  Phikik'iphia,  Pa.,  anil  Manhetm,  VV.  Vu. 
Wm.  C).  Uaktua.wt  Cii-MEM'  Vi,.,  Aahe  Agi-iits,  R.  E.  Trusi 
Bldg.,  Phila^li'lpbia,  Pa. 
BUFFALO  BRAND  NATTTRAL  HYDEATTLIC  CEMENT.— 

Hri-i-Ai.n  ChMi:M  I'li,,  Li-l.,  Mumifaclurwu  ]  10  Franklin  St.. 
HiilTaln,   \.  Y. 
BUFFALO  BRAND  PORTLAND  CEMENT.— 

Buffalo  Cement  Co.,  Ll<].,  WHuufiK-turiTH.  110  FrankliQ  Sl„ 
Buffalo,  N.  Y. 
(See  description  of  works.) 
BULL  DOG  BRAND  PORTLAND  CEMENT.— 

The  AiiT  Portland  Cement  Co.,  Maimfaftnrers,  Sandusky. 
Ohio. 
CATSKILL  BRAND  PORTLAND  CEMENT.— 

C.\tsk.[ll  Cement   Co.,    Manufaetiirera,    Smith's    Laiuliiip' 
New  York. 
CHAMPION  BRAND  SILICA  PORTLAND  CEMENT.- 

TuE  Stanoakii    Sii.H'A     Ckme\t    Co.,    Mann  fact  urers,   M 
Maidi'ii  Lam-,  Ni-w  York. 
CHICKAMAIMiA  RR.Wn  PORTLAND  CEMENT.- 

Ciiirh-AMAHiA  Ce.mi:\t('.i..  Mainifiu-linvrs.  IWsvill,..  C.a. 
CLARK  BRAND   DTICA   NATURAL  HYDRAULIC   CEMENT,- 
I'tica  lIvuiiArLic  <'(:M):nt  Co.,  Muiuilai-turors.  Utica,  111. 
.\lE.\<'i[A>i  A  Wiii.iHT.  (Ji-ii.  Sales  Ag<-nts.  Chifago.  111. 
(!LARKi"S  IMPROVED    EOSENDALE   BRAND    NATURAt- 
ilYDRACLlC  CEME.XT.- 
Iliiiniui.iis  CK.MENT  (,'i>.,  Miiiiufacturers,  Catasauqiia.  Pa. 
Wm.  Whit  Clarke  &  Son,  Sales  Agents,  115  Gay  St.  S..  R'll- 
timore,  Md. 
CLIMAX  BRAND  PORTLAND  CEMENT.  (Pozzuolana.)- 

New  Jersey  Portland  Cr.ment  Co..  Manufacturers,  PerlJiJ 
Anibny,  N.  J. 
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CLINTON  BRAND  PORTLAND  CLEMENT.— 

Clinton  Cement  (^o.,  Manufacturers,  Box  177,  I'ittsburg,  Pa. 

CLOVER  LEAF  BRAND  PORTLAin)  CEMENT.— 

Phoenix  Cement  Co.,  Manufacturers,  Nazareth,  Pa. 
Wm.  G.  Hartranft  Cement  Co.,  Sales  Agents,  R.  E.  Trust 
Bldg.,  Philadelphia,  Pa. 

COLTON  PORTLAND  CLEMENT.— 

Califoknia  Portland  Ckmkxt  Co.,  ^fanufacturers,  (■olton, 

California. 
Frank  H.  Jackson,  Sales  Agent,  104  S.  Broadway,  Los  An- 
geles, Cal. 

COLUMBIA  BRANI)  CEMENT.— 

American  Cement  Co.,  Manufacturers,  Philadel})hia,  Pa. 
W.  G.  Nash,  N.  E.  Agent,  220  State  St.,  Boston,  Mass. 

COMMERCIAL  BRAND  NATURAL  HYDRAULIC  CEMENT. 
CoPLAY  Cement  Co.,  ^fanufacturers,  Allentown,  Pa. 
Commercial  Wood  &  (-kment  Co.,  Sales  Agents,  156  Fifth 
Ave.,  New  York. 

COMMERCIAL  BRAND  PORTLAND  CEMENT.— 
CoPLAY  Cement  Co.,  Manufacturers,  Allentown,  Pa. 
Commercial  Wood  &  Cement  Co.,  Sales  Agents,  loG  Fifth 

Ave.,  New  York. 
Johnson  &  Wilson,  Sales  Agents,  150  Nassau  St.,  New  York. 

COXTINENTAL  BRAND  PORTLAND  CEMENT.— 

The  Frank  E.  Morse  (V)..  Sales  Agents,  17  State  St.,  New 
York. 

CRESCENT  BRAND  CEMENT.— 

Crescent  Cement  Works,  Manufactun^rs,  Long  Point,  Hoch- 
elaga  county,  (^anada. 

CROWN  BRAND    LOUISVILLE    NATURAL    HYDRAULIC 

CEMENT.- 
New  Albany  Cemkxt  Co.,  Manufacturers,  Jeffersonville,  Tnd. 
Western  Cement  Co.,  Sales  Agents,  Louisville,  Ky. 

CUMBERLAND  BRAND  NATURAL  HYDRAULIC  CEMENT. 
Cumberland  Hydraulic;  Ckmknt  and  Manufacturing  Co., 
Manufacturers,  P.  0.  Box  204,  Cumberland,  ^Id. 

OFMBERLAND    VALLEY    NATURAL    HYDRAULIC    CE- 
MENT.— 
Cumberland  Vallky  Ckmknt  Co..  Manufacturers,  Washing- 
ton, D.  C. 
Houston  Bros..   Thirtv-Second    St.   and   Pennsylvania  rail- 
road,  Pittsburg,  Pa. 


DEXTER  BRAND  PORTLAND  CEMENT— 

Desteb  Portland   Cejeent   Cm.,   Maiiufai'tiin'i's,   NiwarHl), 

PenjiBylvaiiia. 
Samuel  H.  Fuexcu  &  Co.,  Sales  Agents,  Fnurtli  and  Calluw- 
hill  Sts.,  Philadelphia.  Pa. 
DIAMOND  BRAND  CEMENT.— 

CRESCE^fT    Cement    Works,    Mauuiacturere,    Long    Poini, 
Hochelaga  eoEnty,  Can. 
DL\MOND  BRAND  LOUISVILLE  NATURAL  HYURAULK; 

('KMKXT.     (Sw  Black  Diamond.) 
DIAMOND  BRAiro  POETLAND  CEMENT.— 

TiiK  Diamond  Pohtla.vd  Cemevt  Co.,  Mamifaclurers,  Vc- 
kiiie  Ave.  and  C.  &  P.  railroad,  Cleveland,  Ohio, 
DIAMOND  P  BRAND  NATURAL  HYDRAULIC  CEMENT.- 
Defiance  Hydradlic  Cement  Co.,  Manufacturers.  Definnce, 
Ohio. 
DIXIE  BRAND  NATURAL  HYDRAULIC  CEMENT.^ 

CiiicKAMAiiuA  Cement  Co.,  Manufacturers,  Roesville,  fia, 
DOUBLE   STAR   BRAND    FORT   SCOTT    NATURAL    Hi"- 
DEAULIC  CEMENT— 
Kanbau  City  and  Ft.  Scott  Cement  Co.,  Maimfactiirm, 

Kansas  City,  Mo. 
Ft.  Scott  Cement  AssociatioNj  Sales  Agents,  Kansas  City, 

Missouri. 
C.  A.  Brockett  Cement  Co.,  Agents,  iEtna  Bldg.,  Kansas 
City,  Mo.. 
DRAOON  BRAND  PORTLAND  CEMENT.— 

TiTE  Lawrence  Cement  Company  of  Pennsyi.vasia,  Mami- 

facturers,  Siegfried,  Pa. 
The  Frank  E.  Morse  Co.,  Sales  Agents,  ir  State  St..  Ne« 

York. 
T.  B.  Osborne,  Sales  Agent,  1  Broadway,  New  York. 
C.  D.  Stout,  Sales  Agent,  1  Broadway,  New  York. 
EAGLE  BRAND  LOUISVILLE  NATURAL  HYDRAULIC  CE- 
MENT.— 

Kentucky  and  Indiana  Cement  Co.,  Manufacturers,  .left- 

ersonville.  Ind. 
Western   Cement  Co.,  Sali'>  Agents,  Loui^iville,  Ky. 
ECUPSE  BRAND  POETLAND  CEMENT.— 

MiciiiOAN   Portland  Okment    Co.,    Manufacturers,    C0W4 

water,  Mich. 
S.  H.  Basrett,  Sales  Agent,  827  MarqiietU'  Bldg.,  Chicago. 
KDISON  BRAND  PORTLAND  CEMENT.— 

T[)e  Edison  Portland  Cement  Co.,  ^rinmfaffnnTs.  ilITi  Cir-l 
iird    R!d{{.,  Phi  lade!  phia.  Pa. 


(KMKVlJiRANDS. 

EOYPT  BRAND  POBTLAND  CEMEHT.— 

Ileporteil  iiise;o[i1iiiued  by  Ami'Mi'A^   Ukmknt  (.Io.,  Maiiiil'm- 
turers,  Pbiladelpliiji,  I'u. 
ECYPTIAN  BRAND  POUTT^NK  CEMENT.— 

The  EoYPi'iAN  Portland  Cement  Co..  Manufacturere,  Feu- 
Ion,  Mich- 
ELK  RAPIDS  BRAND  PORTLAND  CEMENT.— 

Ei,K  Rapids  PoRTL.4^fD  Cement  Co.,  MaiiufacturiTs,  Klk  Rup- 
ids,  Midi. 
EMPIRE  BRAND  PORTLAND  CEMENT.— 

Empikk  Portland  Cemenx    Co.,    MaiuifaftTirers,    Warners, 

New  York. 
C.  E.  ScHADFFT-ER,  Kes.  Mgr.,  737  Munadnock  Blk,,  Chicago, 
EfiSlON  BRAND  OF  CEMENT.— 

The  Canadian  Portland  Cement  Co.,  Ltd.,  Mauufaiaurers, 

Deseronto,  Ont. 
TnK  Rathbl'n  Co.,  Sales  Agents,  Deseronto,  Oiit, 
EERN  LEAF  BRAND  LOUISVILLE  NATURAL  HYDRAU- 
LIC CEMENT.— 
Ohio  Vallky  Cement  Co.;  MaDufacturers,  Jefferson ville,  Ind. 
Western  Cement  Co.,  Sales  Agents,  Louisvilk,  Ky. 
IJIAG  BBAND  LOUISVILLE  NATURAL  HYDRAULIC  CE- 
MENT.— 
United  States  Cement    Co.,    Manufacturers,    Sellersburg, 

Indiana. 
Western  Cement  Co.,  Sales  Agents,  Louisville,  Ky. 
FLINT  BRAND  PORTLAND  CEMENT.— 

Kmi'Ire  Portland  Cemisnt  Co.,    Manufacturers,    Wnmers, 

New  York. 
C.  E.  ScHACFELER,  Rcs.  MgF.,  737  Monadnock  Blk.,  Chioago. 


FL'LL  LINE  OF 


r  CEMENT   SIDEWALK  TOOLS. 


Contractors' 
Supplies 


Llli[&  Lockett  Hardware  Go,  71  &  73  Randolph  St.,  Chicago,  III. 


FLINT  ROCK  BRANT)  liOSENPALE  NATI'HAL  HYDR.M 
Lie  CEMENT. 

Houston  Bkos.,   Tliirty-Sceoiid  St.  Hud   Pcnnajlvania  r 
road,  Pittsburg,  Pa. 
FOUR  STAR  BRAND  FT.  SCOTT  NATURAL  HYDRATIU 
CEMENT.— 

Port  Scott  HtdradIiKI   Oembnt  Co.,  Manufacturers,  Bi 

Scott,  Kan. 
Fort  Scott  Cement  Association,  Sales    Agents,    Kanj 
City,  Mo. 

FRENCH'S  ROSENDALE  BRAND  NATURAL  HVDRArU 

CEMENT.— 

Dextbb  Portland  Cement   t'o..   Manufacturers,   Nazaret 

Pennsylvania. 
Samcei,  H.  FRENCii  &  Co.,  Sales  Agents,  Fourth  and  Callo 
hill  Sta.,  Philadelphia,  Pa. 
GENESEE  BRAND  PORTLAND  CEMENT.- 

Waylano  Portland  Cement  Co.,  Manufacturers,  Roehest 
New  York. 
GIANT  BRAND  PORTLAND  CEMENT.— 

Am]:;uii;as  Cemext  Co.,  Manufuclurers,  33  S.  Fifteenth  3 

Pliiluddphia,  Pa. 
Lesley  &  Tkinklk,  HaWrt  Afreiitt*,  23  S.  Fifteenth  St,  Phi 

delphia,  Pa. 
United  Bcilding  Mateeial  Co.,  Sales  Agents,  lli  Park  Be 
New  York. 
GIBRALTAR  BRAND  PORTLAND  CEMENT.— 

Newayco  PuR'i'L.WD  Ce.mjcnt  V.O..  Manufacturers,  Newayi 
ilii^h. 

IILOBK  BRAND  LOUiSVlLLE  NATURAL  HYDRAULIC  C 
MENT.— 

The  Clobe  Cement  Co.,  Manufacturers,  Sellersburg,  IntL 
Tnii  Western  Cement  Co.,  Sales  Agents,  Louisville,  Ky. 
URANITE  BRAND  PORTLAND  CEMENT.- 

The  Heroulks  Cement  Co.,  Manufacturers,  Catasauqua,  1 
Houston  &  Co.,  Sales  Ageuta,  26  Cortlandt  St.,  New  Yorlt 
Bryant  &  Kent,  Sales  Agents,  Boston,  Mass. 
Robinson  &  Co.,  Sales  Agents,  Philadelphia,  Pa, 
HELDERBERG  BRAND  PORTLAND  CEMENT.— 

Helderbero  Cemunt  Co.,  Manufacturers,  Howes  Cave,  Ifj 
CnAfl.  n.  Ramsey,  Sales  Agent,  38  State  St..  Albany,  N.  Ti 
HERCULES  BRAND  PORTLAND  CEMENT.— 

The  Herccles  Ogment  Co.,  Manufacturers,  Catasauqua, 
Houston  &  Co.,  Sales  Agents,  26  Cortlandt  St.,  New  Yw 
BRVA.NT  &  Kent,  Sales  Ageuta,  Boston,  Mass. 
EouiNSON  &  Co.,  Sales  Agents,  Phihidelphia,  Pa. 
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[OD  AND  SHOVEL  BRAND  LOUISVILLE. NATURAL  HY- 
DRAULIC CEMEN1\— 

HoosiER  Cement  Co.,  Manufacturers,  Sellersburg,  Ind. 

Western  Cement  Co.,  Sales  Agents,  Louisville,  Ky. 

lOFFMAN  BRAND  ROSENDALE  NATURAL  HYDRAULIC 
CEMENT.— 
The  Lawhence  Cement  Co.,  Manufacturers,  1  Broadway, 

New  York. 
The  Frank  E.  Morse  Co.,  Sales  Agents,  IT  State  St.,  New 

York. 
T.  B.  Osborne,  Sales  Agent,  1  Broadway,  N.  Y. 
C.  D.  Stout,  Sales  Agent,  1  Broadway,  N.  Y. 

lORSESHOE  BRAND  LOUISVILLE  NATURAL  HYDRAU- 
LIC CEMENT.— 
Louisville  Cement  Co.,  Manufacturers,  331   W.  Main  St., 

Louisville,  Ky. 
Western  Cement  Co.,  Sales  Agents,  Louisville,  Ky. 

lOWE^S  CAVE  NATL^RAL  HYDRAULIC  CEMENT.— 

Helderberq  Cement  Co.,  Manufacturers,  Howe's  Cave,  N.  Y. 
Chas.  H.  Ramsey,  Sales  Agent,  38  State  St.,  Albany,  N.  Y. 

.  HULME  STAR  BRAND    LOUISVILLE    NATURAL    HY- 
DRAULIC CEMENT.— 
Louisville  Cement  Co.,  Manufacturers,  331  W.  Main  St., 

Louisville,  Ky. 
Western  Cement  Co.,  Sales  Agents,  Louisville,  Ky. 

MPERIAL  BRAND  PORTLAND  CEMENT.— 

Imperial  Portland  Cement  Co.^  Manufacturers,  1114  Real 
Estate  Trust  Bldg.,  Philadelphia,  Pa. 

MPROVED  BONNEVILLE  BRAXD  NATURAL  HYDRAU- 
LIC CEMENT.— 
Bonneville  Portland  Cement  Co.,  Manufacturers,  1233-7 

R.  E.  Trust  Bldg.,  Philadelphia,  Pa. 
Thorn  Cement  Co.,  Agts.,  112-18  Church  St.,  Buffalo,  N.  Y. 

IMPROVED  LEHIGH  BRAND  NATURAL  HYDRAULIC^  CR- 
I MENT.— 

The  Hercules  Cement  Co.^  Manufacturers,  Catasauqua,  Pa. 

Houston  &  Co.,  Sales  Agents,  26  Cortlandt  St.,  New  York. 

Bryant  &  Kjent^  Sales  Agents,  Boston,  Mass. 

Robinson  &  Co.,  Sales  Agents,  Philadclpliia,  Pa. 

IMPROVED    ROSENDALE    NATURAL    HYDRAULIC    CE- 
MENT.— 
The  Hercules  Cement  Co.,  Manufacturers,  Catasauqua,  Pa. 
Houston  &  Co.,  Sales  Agents,  2(5  Cortlandt  St.,  New  York. 
Bryant  &  Kent,  Sales  Agents,  Boston,  Mass. 
Robinson  &  Co..  Sales  Agents,  Philadelphia,  Pa. 


IMPROVED   EOSENDALE   BRAND    NATURAL   HYDRAll- 
UC  CEMENT.— 
Reading  Cement  Co.,  Manufacturers,  Reading,  Pa. 
J.  L.  HEri'iiER,  Males  Ageut,  536  Penn  Ht,  Reading,  Pa; 
Walter  T.  Beadlev  Co.,  Gen.  Sales  .^gente.  Ninth  aad  Girard 
Aves.,  Philaiilelphia,  Pa. 
IMPROVED  SHIELD  BRAND  NATURAL  HYDRAULIC  CE- 
MENT.— 

The  Laweesce  Cement  Co.,  Manufacturers,  New  York. 
The  Frank  E.  Mobse  Co.,  Sales  Agents,  17  State  St.,  X,  ¥, 
T.  B.  OsBOHNE,  Sales  Agent,  1  Broadway,  New  York. 
C.  D.  Stout,  Sales  Agent,  1  Broadway,  New  York. 
IMPROVED  UNION  BEAND  KATTJBAL  HYDRAULIC  CI.Wm. 
Amkiucan  CFAiam-  Co.,  Miiuufacturc-rs,  32  S.  Fiftwulh  Sl 

Pliiladelphia,  Pa. 
Lesley  &  Tkinkle,  Sale^  Agents,  ii3  S.  Fifteenth  St.,  Pliila- 
delphia, Pa. 
United  Building  Mateiual  Co.,  Sales  Agents,  13  Park  Bow, 
New  York. 
IOLA  BRAND  PORTLAND  CEMENT.— 

loLA  Portland  Cement  Co.,  Manufacturers,  lola,  Kan. 
Sheldon  H.  Bassett,  Sales  Agent,  Marquette  Bldg.,  Chicagc. 
IKON  CLAD  BRAND  PORTLAND  CEMENT.— 

CrLENB  Falls  Portland  Cement  Co.,  Manufacturers,  Glwif 

Falls,  N.  Y. 
Commercial  Wood  &  Cement  Co.,  Sales  Agents,  156  Fiftii 
Ave.,  New  York. 
IROttirOIS  BRAND  PORTLAND  CEMENT.— 

Iroquois  Portland  Ckment  Co.,  Manufacturers,  Clevolani 
Ohio. 
IXL  BRAND  R08ENDALE  NATURAL  HYDRAULIC  CEMENT.- 
l-'iTOENix  Cement  Co.,  Mftnufuclurers.  Nazareth,  Pa.. 
Wm.  G.  HAKTKANPr  Co.,  Sales  Agents,  Broad  and    Chestoi 
Sts.,  Philadelphia,  Pa. 
JAMBS  RIVER  BRAND  NATURAL  HYDRAULIC  CEME! 
James  River  Cement  Works,  Manufacturers,  Loeher,  Ta.1 
Adams  Bros. -Paynes  Co.,  Sales  Agents,  Lynehhiirg.  Va. 
KEYSTONE  BRAND    MILWAUKEE    NATURAL    HYDBAl 
CEKENT.— 

Mn.UAiKKE  Cement  Co.,  Manufacturers,  7  Piaukjntnn  Bli 
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JoiixsoN  &  Wilson,  Sales  Agents,  150  Nassau  St.,  New  Yd 
Berry  &  FEiinuRoN.  N.  E.  Sales  Agents,  102  State  St.,  1 
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rKKAl'SR  BRANJ)  PORTLAND  PEMEKT.— 
Wm.  Kuause  &  Sons  Cehknt  Co.,  Mauiifiu'turci'i-.  HiSI   N. 

Fifth  St.,  Philadelphia,  and  Martiii'a  Creek,  Pa. 
Wm.  Wikt  Clabke  &  Son.  Sales  AKeiits,  lis  Gay  «l.  n.,  Bui- 
timore,  Md. 
EHiaH  BKAin)  PORTLAin)  CEUENT.— 

Leeioii  roRTr.AND  Ckmkvt  Co..  ManufacturerSj  Allcntown, 

Pa. 
The  Kelley   Island   Lime  and   Tranbpokt   Co.,   Agents. 
Cleveland,  Ohio. 
LIBERTY  BELL  BRAND  PORTLAND  CEMENT.— 

The  Frank  E.  Morse  Co.,  Sales  Agents,  17  State  St.,  N.  Y. 
aON  BRAND  LOUISVILLE  NATURAL  HYDRAULIC  CE- 
MENT.— 
^^    Indiana  Cement  Co.,  Manufacturers,  Charlestown,  Ind. 

Vte  oak  brand  poetland  cement.— 

Texas  Portland  Ckmest  Co.,  Manufaeturers,  Dalla.^.  Tex. 
Wm.  Parr  &  Co.,  Sales  Agents.  CTnlvestoii,  Te.x. 
WtNET  brand  PORTLAND  CEMENT.-^ 

Owen  Sound  Portland  Cement  Co.,  Ltd..  ManufacturerB, 

Shallow  Lake,  Ont. 
-ToHN  LrcAS,  Rales  Agent,  377  Spadina  Ave.,  Toronto,  Ont. 
Bdchanan  &  Gordon,  Sales  Agents,  Wirniipefr.  Man. 
I  MANKATO  BRAND  NATURAL  HYDRAUT.IC  CEMENT.— 

MAnrato  Cement  Works,  Maniifactnrers,  Mankatn,  Minn. 
I  M.\NTJUS  BRAND  NATURAL  nYTlE.VULTC  CEMENT.— 

Ja8.  Behan  Estate,  Maniifanturerp.  Manlins,  N.  Y. 
t3L\8nN'S  CHOICE  nAM:\rER  AND  TROWEL  BRAND  LOU- 
I  18VILLE  NATURAL  HYDRAULIC  CEMENT.- 

Clark  County  Cement  Co.,  Manufacturers,  SellerBburg,Ind. 
Western  Cement  Co.,  Sales  Agents,  Louisville,  Ky. 
pEDUSA  BRAND  PORTLAND  CEMENT.— 

Sandusky    Portland    Cement    Co.,    Mannfactiirers,    San- 
dusky, Ohio. 
P.  B.  Eeert.  Salrs  Agent.  Sandusky.  Ohio. 
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MONAHCil  BRAND  PORTLAND  CEMENT.- 

THB    liAWRENOE    CeMENT    CO.    OF    PENNSYLVANIA,    ilanufaO- 

turers,  Siegfried,  Pa. 
TiiE  Frank  E.  Morse  Co.,  Sales  Agents,  17  State  St,  S,  Y, 
T.  B.  Osborne,  Sale-s  Agent,  1  Broadway,  New  York. 
C.  D.  Stout,  Sales  Agent,  1  Broadway.  New  York. 
MO'NOLITH  BRAND  PORTLAND  CEMENT.— 

Monolith   Portland   Cement   Cp.,   ManufaeturLTs,   Battla 
Cvi'i-k.  Midi. 
MUNICIPAL  BRAND  PORTLAND  CEMENT.- 

I'liAs.  \V.\i;\i;ii  Co.,  Stiles  Aj;enls.,  Wilmington,  Del.;  Phih 
.ie]|>liiii   iiml    New   York. 
NAZARETH  BRAND  PORTLAND  CEMENT.— 

\\;^ai{i:ti[  Ci;mi-\t  Co..  Mrituir^ietiirers,  Nazareth,  Pa. 

CiiAHLKs  WAiiNEri  Cu..  S;i|.'.  Agi.'iils,  Wilmington,  Del.;  PhU 

atlelphia  and  New  York. 

NEWARK-ROSENDALE   BRAND   NATCRAL   HYDRAULl 

CEMENT.— 

The  New.uik  and  Robendale  Lime  and  Cbment  Co..  Mao 

facturere,  Newark,  N.  J. 
TnoB.  M.  Maoiff,  Gen.  Sale;?  Agent,  39  Cortlandt  St.,  N. "! 
NORTHERN  BRAND  NATURAL  HYDRAl^JC  CEMENT.- 
Pembtna    Portland    Cement    Co.,    Manufacturers.    Grs 
Forka,  N.  D. 

NORTON'S  ROSENDALE  BRAND  NATURAL  KYDRAULl 

CEMENT.— 

The  F.  0.  Norton  Cement  Co.,  MannfacluriTs,  92  Brc 

way.  New  Y'ork. 

OBELISK  BRAND  NATURAL  HYDRAT.TTJC  CEMENT.— 

The  Cummings  Cement  Co.,  Maimfnclurers.  Akron,  N. 
OLD  DOMINION  BRAND  PORTLAND  CEMENT.- 

ViRGiNiA   Portland   Cement    Co..    Manufacturers,    Craig 

vilie,  Va. 
Wm.  G.  Hartranft  Ckment  Co.,   Rales  Agents,  Philad( 
pbia,  Pa. 

OTJ)  NEWARK  ROSENDALE  BRAND  NATTTRAL  HTDBAI 
Lie  CEMENT.- 

Nevvark  Ltme  and  Cement  Manl'kactusi.vo  Co.,  Mana^ 

turers,  Newark,  N.  J. 

Calvin  Tomkins.  Sales  Agent,  130  Liberh'  St.,  Now  York. 

Sam'l  H.  French  &  Co.,  Agents.  Fourth  and  Callowhill  St 

Philadelphia,  Pa. 

OLYMPIA  BRAND  ROSENDALR  NATURAL  TTYDRATTTi] 

OEMENT.- 

Jas.  a.  Davis  &  Co.,  Sales  Agents.  93  S|ate  St.,  Boston,  Mai 
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(IJIEIJA  BRAND  PORTLAND  CEMENT.— 
w     Omkga   Portlan'u   Cement   Co.,   Maiiufacliireri^.   Joiiesville, 
Mich. 

.  h\  TuEAiiWAV.  ShU-s  Affcnt.  938   Stork  Kxcliange  BlUg., 
Chicago,  111, 

TL  CEMENT  BRAND  PORTLAND  CEMENT— 
Gkbmak-Amebk'an  Pcirtiand  Cembnt  Woeks.  Manufai'tur- 

ers.  ISll  MarquL'ltc  \iU\^.,  Chicago,  111.,  and  ]a  Malic  III. 
Edwaud  L.  Cox,  Sales  Agent,  1511   Marquette  Bidg.,  Chi- 
cago, III. 
BACON  BRAND  PORTLAND  CEMENT.— 
The  Lawiiekok  Cement  Co,  of  Pennsylvania,  Manufac- 

turers,  t^iegfried,  Pa. 
The  Fbank  E.  Mobsb  Co.,  Salee  Agenta,  17  State  St.,  N.  Y. 
T.  B.  OsB<)RNE,  Sales  Agent,  1  Broadway,  New  York. 
C.  D,  Stout.  Sales  Agent,  1  Bi\>adway,  New  York, 
TAPSCO  BRAN'D  PORTLAND  CEMENT.     (Pozziiolana.)-^ 
'  Mabtlanh  Ckment  Co.,  Manufacturers.  Sparrow's  Point,  Md. 
IjTRIOT  BRAND  CEMENT.— 

TiiE  Frank  E.  Mohse  Co.,  Owners,  17  Stati'  St,,  New  York. 
EEHLESS  BRAND  PORTLAND  CEMENT.— 
f    Pebri.ess    Portland    Cement    Co.,    Manufactnrei-s,    Union 
,      Cit}-,  Mich. 

KEINA  BRAND  PORTLAND  CEMENT.— 
Pembina    Portland    Cement    Co..    Manufacturers,    Grand 
Forks,  N.  D. 
frS  BRAND  PORTLAND  CEMENT.     {Pozzuolana,)- 
Maryland  Crmknt  Co.,  Manufacturers,  Sparrow's  Point,  Md- 
VSmx  BBANS  PORTLANI)  CEKEST.- 
Phoenix  Cement  Cm,,  \hiniiriirturers,  Nazareth.  Pa. 
M'm.   0.   Hartranft   i'i:Mi;\i    Co..   Sales  Agents,   Philadel- 
phia. 
EE'S  PEAK  BRAND  PORTLAND  CEMENT.— 
Colorado  Portland  Cement  Co.,  Manufacturers,  Portland, 

Colo, 
JHBFN'S  STAR  BRANT)  OF  CEMENT.— 
The  Canadian  Pohtlant)  Cement  Co..  Ltd.,  Maiiufaclm-iTs, 

Deseronto,  Ont. 
The  BATinii'N  Co.,  Siiles  Agents,  Dtwronto,  Ont. 
iDTN(3  BRAND  PORTLAND  CEMENT,— 
JIeaihxo  Cement  Co.,  Manufacturers,  Reading,  Pa, 
\  L,  Repplier,  Sales  Agent,  .'i-'lfi  Penn  St.,  Reading,  Pa. 
Walter  T.  Bradley  Co..  fien.  Sal.'.s  Agerfs.  Ninth  s 
Girard  Ave.,  Philadelphia,  Pa. 
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HEI)  CROSS  BRAND  POKTLANB  CEMENT.- 

Jacob  II.  BlooMj  Sales  Agent,  15  Whiteliall  St.,  New  Yoi 
City. 
RED  DIAMOND  BRAND  PORTLAND  CEMENT.— 

PoUTLAND  Cemext  Co.  OF  Utah,  Ltd.,  Manufacturers, 
Laki'  City,  Utah. 
REX  PORTLANB  BRAND  PORTLAND  CEMENT,— 

JliirsKiN-  Bkos,.  Thirtv-rif'uoiLiI    St.  and  Pennsylvania  I 
PiLtsbnrs,  Pa. 
RHINOCEROS    BRAND    PORTLAND    CEMENT.      (Pi 
lana.) — 

Maryland  Cememt  Co.,  Manufacturers,  Sparrow's  Point,  Mc 
Wm.  Wiut  Clahke  &  Son,  Sales  Agents,  II.t  Gay  St.,  Balti- 
moro. 
ROMAN  ROOK  BRAND  PORTLAND  CEMENT.— 

Ti[i.]  CiMMiMis  Cement  Co.,  Manufadiirers,  Akmn,  N.  Y. 
ROSENDALE  HYDRAULIC   CEMENT  BRAND  NATURAL  HY- 
DRAULIC CEMENT.— 

New  Yokk  Cement  Co.,  Manufacturers.  29  Broadway,  N.  Y. 
ROSENDALE  NATURAL  HYDRAULIC  CEMENT.— 

IlRi,DERHEiir.  Cement  Co.,  Manufacturers,  Howe's  Cave,  N.  Y. 

Chab.  H.  Ramsay,  Sales  Agent,  38  State  St.,  Albany,  N.  T. 

ROUND  TOP  BRAND  NATURAL  HYDRAULIC  CEMENT.— 

Rou>JD  Top  Htdhaulid  Cement  Co.,  Manufacturers,  Round 

Top.  Md. 

ROYAL  BRAND  PORTLAND  CEMENT.— 

Oharler  Waunt!!;  Co.,  SbIps  Agents.  Wihniiigtnn,  Del.;  Plill- 
adelpliiH  nnd  'Hcvf  York. 
SAMSON  BRAND  PORTLAND  CEMENT,— 

HiuTSTON  Bno.«.,  Thirty-second   St,  and  Pennsylvania   R.  R.. 
Pittsburg,  Pa. 
SAMSON  BRAND  PORTLAND  CEMENT,— 

OwBN  SorND  Portland  Cement  Co.,  Ltd.,  Manufacturers.  ■ 

Shallow  Lake,  Ont. 
John  LirrAS.  Sales  Agent,  377  Spadina  Ave.,  Toronto,  Ont- 
Bpctianan  &  OonnoN,  Sales  Agents,  Winnipeg.  Man. 
SAYLOR'S  BRAND  PORTLAND  CEMENT.— 

Coplay  Cement  Co.,  Marnfaeiurers,  Cnplay,  Pa. 
.ToHNsuN  &  Wilson,  Ocn.  Agents,  "l.'in  Nassau  St..  New  York.  , 
CoMMEnrrAL  Wood  and  Cement  Co.,  Sales  Agents.  15G  PifUt  I 
Ave..  New  York  City:  Oirard  Bldg..  Philadelphia.  * 

SHIELD  BR,\ND  NATURAL  HYDRAULTC  CEMENT.—        ' 
The  LAwnENrR  Cement  Co.,  Manufacturers.  New  York. 
Toe  Frank  E.  Morse  Co.,  Sales  Agents.  17  Stnt.-  St.,  N.  Y, 
T.  B,  OsBOHNE.  Sales  Agent.  1  Broadway,  New  York, 
C.  D.  Stui't,  Silk's  Agent,  1  Broadway,  New  York. 
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__IUTHERN  VliOHS  RRANP  POItTT.AND  f'UMENT.     (Puz- 
^niolaiia.)  — 

BiriMiNGiiAM  CfiMiiNr  C'u..  Maiiufiii-tiirers,  Endfy,  Ala. 
iOVEREION  BRAND  PORTLAND  CEMENT.— 

Charles  Wakseu  Co.,  Sdl.'*  A^--nU,  Wiliniiiglon,  Del. ;  Phil- 
adolpliia  and  New  York. 
iPEED^S    STAR    BRAND    LOUISVITJ.E    NATURAL    HY- 
DRAULIC CEMENT.— 
Louisville  Cement  Co.,  Mivnufacturfirs,  331   W.  Main  St., 

Louisville,  Ky. 
Westehn  Cemekt  Co..  Sales  Agonls,  LouiHvlllc,  Ky. 
BRAND   LOUISVILLE   NATURAL   HYDRAULIC   CE- 
^NT.— 
LoDiBviLLE  Cement  Co.,  Manufacturors,  331   \V.  Main  St., 

Louisville,  Ky. 
Westeiin  Cement  Co.,  Sales  Agents,  Ijouisville,  Ky. 
tm)ARD  BRAND  PORTLAND  CEMENT.— 
Bonneville  Pohtland  Cement  Co.,  Manufacturers,  1233-7 
R.  E.  Trust  EUl^.,  riiiladelpliia.  Pa. 
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STANDAHD  BKAXlt  PORTLAND  CEMENT.— 

Standard  1'oiitijVnd  Cement  Co.,  Manufacturers,  Hamino 
Bldg.,  Detroit,  Mich. 
STAR  BRAND  PORTLAND  CEMENT.— 

Bonneville  Poutland  Cement  Co.,  Manufacturers,  ]'i3i 
H.  E.  Trust  Bldg.,  Philadelphia,  Pa. 
STEEL  BEAHD  CEMENT  (Pozzuolana).— 

Cement  Dei-autment  Ij.unois  Stekl  Co.,  Manufacture 
1060  Rookery,  Chicago,  111. 
STORM  KING  BRAND  PORTLAND  CEMENT.— 

Thk  CuMMrN-os  Cement  Co.,  Manufacturer*'.  Akron,  N".  Y. 
TIGER  BRAND  PORTLAND  CEMENT.— 

Castalia  Pohtland  Cement  Co.,  Manufactarers,  701-B  Pub-' 
lieation  Bldg.,  Pittsburg,  Pa. 
TOLTEC  BRAND  PORTLAND  CEMENT  (Pozzoolana}.— 
Makvland  Cement  Co.,  Manufaeturere,  Sparrow's  Point,! 
TURKEY  BRAND  WABASH  FORTLANS  CEUENT.- 

Wahasii  Pohtland  CiiMiCNT  Co.,  Manufacturers,  913  Un: 
Trust  Bldg.,  Detroit.  Midi. 
UNION  BRAND  NATURAL  HYDRAULIC  CEMENT..- 

AMEitiCAN  Cemunt  Co.,  Manufacturers,  33  S.  Pift«entii  9 

PhiladcJphia,  Pa. 
Lebley.  &.Trinkle,  Sales  Agents,  23  8,  Fifteenth  St.,  PhilS 

delphia,  Pa. 
United  Building  Matguial  Co.,  Sales  Agents,  13  Park  R 
New  York  City. 
UNIVERSAL  BRAND  PORTLAND  CEMENT.— 

Cement  Depautment  Illinois  Steel  Co.,  Manufarturn 
1060  Rookery,  Chicago,  111. 
IT.  S.  G.  BRAND  NATURAL  HYDRAULIC  CEMENT.- 

Mankato  Ckmgn'I'  Works,  Manufacturers,  Maukato,  Mil 
TICTOR  BRAND  PORTLAND  CEMENT.— 

Glens  Falls  Portland  Cembnt  Co.,  Manufacturers,  Gil 

Falls,  N.  Y. 

Commercial  Wood  and  Cement  Co.,  Sales  Agents,  156  Fi 
Aye..  New  York. 
VULCANITE  BRAND  PORTLAND  CEMENT.- 

VuLCANiTE  Portland   Cement  Co.,  Manufacturers,  PK 

delphia.  Pa. 
B.   F.   Stkadley,  Sales  Agent,   1713  Market   St., 

phia.  Pa.  ,.  <  i  1 1,  !  i  v, 

Geo.  W.  DeSmet, 'Wesftern  Sales  Agt«tf«€h«nbej  of  ( 
-    ■     meree  Bldg..  niWfll^SriTh*^  '   "    '  "  - 
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rAKHERS  IMPaOVED  BEAND  NATURAL  HYDRAULIC  CE- 
.HENT.— 

ICuAELES  Wakneh  Co.,  Saks  AReuta,  Wilmington,  Del. ;  Phil- 
adelphia and  New  York, 
TLAND  BEAND  POHTLAND  CEMENT.— 
Thob.  MiLLEN  &  Co.,  Manufacturers,  Wayland,  N.  Y. 
A.  J.  MuBean  &  Co.,  Agents,  Chicago,  Hi. 
ITE  AND  PURK  BRAND  HYDRAULIC  CEMENT.     (Poz- 
zuolana?)     See  description  of  works. 

New  England  Portland  Cement  {'o.,  Maniifiielurcrs,  Stinu- 
ford.  Conn. 

iHITEHALL  BRAND  PORTLAND  CEMENT.— 
»   Whiteiiali.    Portland    Cemknt    Co.,    Manufacturers,    Ce- 
[        nienton.  Pa. 
Sears,  Humbert  &  Co..  Salas  Agents,  New  York,  Buffalo, 
Philadelphia  and  Chieago. 
ffOLVERINE  BRAND  PORTLAND  CEMENT.— 

MicirioAN  PouTLANi)  CicMbiNT  f'li..  Mfinufflcliirers,  Cnklwa- 

ter,  Mich. 
S.  H.  Basbett,  Sales  Aftt-nt,  837  Marquette  BIdg..  l":iiieagn, 

111. 

UrSOTTE  BRAND  PORTLAND  CEMENT.— 
"MicnioAN  Alkali  Co.,  Manufacturers,  Wyandotte,  Mieh. 
'F,  B.  Holmes  &  Co..  Gen.  Sales  Agents,  Hammond  Bldg.. 

Detroit,  Mieh. 

E  ROSENDALE  BRAND   NATURAL  HYDRAULIC  CE- 
ENT,— 
Hiram   Sntdeh,  Manufacturer,  S29  Broadway.   New  York. 

and  Rosen  dale,  N.  Y. 
SKTON  PORTLAND  CEMENT.— 

Western  Portland  CEMKtfT  Co..  Mnnufacturers,  Yankton, 
S.  D. 

FORETfiN  CEirENTS. 
(EN  BRAND  GERMAN  PORTLAND  CEMENT.— 
Sl^fCLAIH  &  B.1B80N,  Agents,  143  Liberty  St.,  New  York. 
Waldo  Bros,,  Agents,  103  Milk  St.,  Boston,  Ma*=s. 
ILACK  CROSS  BEAND  FOREI&N  PORTLAND  CEMENT.- 
rLEMi.vQ  &  Co.,  Sales  Agents,  123  Liberty  St..  New  York. 
IK  EAGLE  BRAND  BELGIAN  PORTLAND  CEMENT.— 
ETE  AfJONYME  Union  Fkateknelle,  Manufacturers. 
n.iRLKs  Warner  Co..  SiUrs  Agents,  Wjlmington,  Del.;  Phil- 
adelphia and  New  York. 
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BLUE  ANCHOR  STETTIN   BRAND  GERMAN  PORTL. 

CEMENT.— 
FoMMERSCHEit  Inbosthie  Vbkbin  auf  Aotien,  Monuf&cti 

era,  Stettin,  Germany. 
P.  Behbend,  Sales  Ageut  and  Sole  Importer,  54  Front  8 
New  York  City. 

BLUE  EAGLE  STETTIN  BREDOWER  BRAND  GERMAN 
PORTLAND  CEMENT.— 

Stettin -Br  EDO  WEE  Portland  Cement  Fabhik  A.  G.,  Man-  ■ 

uiacturers,  Stettin,  Germany. 
F.  Beuhend,  Sales  Agunt  aui  Sole  Importer,  54  Front  St, 
New  York  City. 
B.  S.  &  CO.  LONDON  BRAND  ENGLISH  PORTLAND  CE- 
MENT.— 

Hilton,  Anderhon,  Brooks  &  Co.,  Ltd.,  Manufacturers,  Lofr 

don,  England 
E.  Thielg,  Sales  Agent,  99  John  St.,  New  York. 
Waldo  Bros.,  Agents,  102  Milk  St.,  Boaton,  Mass. 
BULL  BRAND  GERMAN  PORTLAND  CEMENT.—  | 

Jacob  H.  Bloom,  U.  S.  Ageut,  15  Whitehall  St.,  New  York: 
City. 
BURHAM  BRiVND  ENGLISH  PORTLAND  CEMENT.— 

Seaks,  Humbeht  &  Co.,  Importers,  1310  Chamber  of  Coin-^ 

merce,  Chicago,  111. 

CASTLE  BRAND  BELGIAN  NATURAL  HYDRAULIC  CB? 

MENT.—  ; 

Walter  T.  Bradley  Co.,  Agents,  Ninth  St.,  below  Oiia4 

Ave.,  Phifadelphia,  Pa. 
GiRviN  &  Eyke,  Sales  Agents,  307  California  St.,  San  Fran- 
cisco, Cal. 
Meyer,  Wilson  &  Co.,  Importers,  Portland,  Ore. 
CATHEDRAL  BRAND  BELOIAN  CEMENT.— 

Balvour,  GuTimiE  &  Co.,  Importers,  Portland,  Ore. 
CLOCK   BRAND   BELGIAN   NATURAL   HYDRAULIC   CE- 
MENT.— 
Walter  T.  Bradley  Co.,  Agents,  Ninth  St.,  below  Girarl 
Ave.,  Philadelphia,  Pa. 
DAGGER  BRAND  BELGIAN  PORTLAND  CEMENT.— 
DuMON  &  Co.,  Manufacturers,  Belgium. 
Anthony  Meng  &  Co..  U.  S.  Agents,  109  S.  Front  St..  Phil- 
adelphia, Pa. 
DIANA  BRAND  GERMAN  PORTLAND  CEMENT.— 

Andres  Bros..  Importers,  507  John  Haupock  BIdg.,  Boston, 
Mass. 
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KEAHOFF  BBAND  OEEUAK  PORTLAND  CEHENT.— 

Dyckeehoff  &   SoKUNi';,   .\liimifai:turcrs,   Amoucburg,  lujar 
Biebrich,  Germany. 
lE.  TuiELB,  Sales  Agent,  09  Jolin  St.,  New  York. 
^liiiSLET  &■  Tkinkle,  Importers.  Philadelphia,  Pa. 
AGLE  BRAND  BELCIAN  PORTLAND  CEMENT.— 

VVm.  Pake  &  Co..  Importers,  CriilvMoii,  Tes. 
LEPIIANT  BRAND  ENGLISH  PORTLAND  CEMENT.— 

.   Johnson   &   Co.,   Manufacturers,   GatesheRd-on-Tyntr, 


"Wm.  Wiut  Clarke  &  So.*j.  Agents,  Baltimore,  Md. 

SmALD  BRAND  FOREIGN  CEMENT.— 

Shewan,  Tomes  &  Co.,  Mnnufactnrerp,  Hong  Kong. 

¥.  T.  Crowe  &  Co.,  TJ.  S.  Agents.  Seattle  and  Tacoma,  Wash. 

[MANIA  BRAND  GERMAN  PORTLAND  CEMENT.— 

Meybk,  Wilson  &  Co.,  Importers,  Portland,  Ore.,  and  San 

Francisco,  Cal. 
Glbncoe  Lime  and  Cement  Co.,  Agents,  1400a  Old  Man- 
chester road.  St.  I^nis,  Mo. 
NT  BRAND  BELGIAN  CEMENT.— 
Bai.foi'!!.  GrTrtniE  &  Co..  Importers,  Portland,  Ore. 
tBE  BRAND  BELGIAN  PORTLAND  CEMENT.— 
^Bpabrow,  Fridenbero  &  Co..  Sales  Agents,  13-25  Wliitehall 

St.,  New-  York. 
[MER  BRAND  BELGIAN  PORTLAND  CEMENT.— 
The  Hamsier  Society,  Manufacturers,  Tonmai,  Belgium. 

'_       BRAND   BELGIAN   "NATUK.\L   PORTLAND"    CE- 

BNT.— 

Antwehi"   PoriTLANn   Cement   Works,   Ltd.,   14   Canal   St. 

Pierre,  Antwerp.  Belgium. 
rOVER  BRAND  GERMAN  PORTLAND  CEMENT.— 
Olaxd  Cement  Co.,  Agents,  160  Fifth  Ave.,  New  York. 
tELMBERGER  BRAND  GERMAN  PORTLAND  CEMENT.— 
E.  M.  Bi.iiiKK.  Dealer,  .S14  Commerce  Ave.,  noneton,  Tex. 
DELBERG  BRAND  GERMAN  PORTLAND  CEMENT.— 
Ubtbr.  Wilson  &  Co.,  Importers,  San  Franeiaco,  Cal.,  and 
Portland,  Ore. 


CORONET  BRAND  ENGI-ISH 

[EENE'S  •  CEMENT 


UNO  A  CO.,   Importara,  128  UhMty  SL,  Mw  York  CHy. 
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IIEMMOOU    CROWN   BKAND   GERMAN   PORTLAND   CE- 
MENT.— 
Portland  Cement  Fabkik  Hemmoob,  Manufaclurers,  Ilai 

burg,  post  hof  14,  Germany. 
EuwAUU  L.  Cox,  Sales  Agent,  Chicago,  111. 
Meyeh,  Wilson  &  Co.,  Saloa  Agents,  San  Francisco,  Cal, 
Spabrow,  Fridenbebh  &  Co.,  Sales  Agents,  1.5-25  WUiteliall 

St.,  New  York. 
Walter  T.   Bradley   Co.,   Sales  Agents,   Ninth   St.,  belon 

Girard  Ave.,  Philadelphia,  Pa. 
Wm.  Parr  &  Co.,  liiiportorB,  Galveston,  Tes. 
HERCULES  BRAND  (BREITENBURGER)  GERMAN  PUBT- 
LAND  CEMENT.— 

Sam'l  H.  Fbenoii  &  Co.,  Sales  Agents,  Fourth  and  Callw- 
hill  Sts.,  Philadelphia,  Pa. 
HEYN  BROS.'  BRAND  GERMAN  PORTLAND  t^EMENT,- 
Portland     Cement    Fabhik     Luenebuho,     Mauufacturere, 

Lueneburg,  Germany. 
E.  Thiele,  Sales  Agent,  99  John  St.,  New  York. 
Lesley  &  Trinkle,  Importers,  Philadelphia,  Pa. 
HILTON,   LONDON,   BRAND   ENGLISH   PORTLAND 
MENT.— 

Hilton,  Anderson,  Bhooks  &  Co.,  Ltd.,  Manufacturers,  Lon- 
don, England. 
E.  Ttiiele,  Sales  Agent,  99  Johu  St.,  New  York. 
GiitviN  &  Eyre,  Sales  Agents,  307  California  St.,  San  Frau: 

ciseo,  Cal. 
Lesley  &  Trinkle,  Importers,  Philadelphia,  Pa. 
HOXTER  BRAND  GERMAN  PORTLAND  CEMENT.- 

Sparrow,  Fridenberq  &  Co.,  Sales  Agents,  lS-25  Whitelul 
St.,  New  York. 
JOSSON  BRAND  BELGIAN  PORTLAND  CEMENT.— 
Sears,  Humbert  &  Co.,  Imjxirters,  1310  Chamber  of  Coi 
mcrce,  Chicago,  111. 
KAISER  BRAND  GERMAN  PORTLAND  CEMENT.— 
National  Building  Supply  Co.,  Agents,  N.  Lexington  S 
Baltimore,  Md. ;  413  Carondelct  St.,  New  Orleans,  La. 
KARLSTADT  BRAND  GERMAN  PORTLAND  CEMENT.- 
Meyer,  Wilson  &  Co.,  Importers,  San  Francisco,  Cal.,  i 
Portland,  Ore. 
K.,  B.  &  S.  PYRAMID  BRAND  ENGLISH  PORTLAND  CI 
MENT.— 

Knioht,  Bevan'  &  STHROKf*,  Manufacturers,  Ixindon.  Englai 
Balkour.  Guthrie  &  Co.,  U,  S.  Agents,  Portland,  Ore. 


tr  BHAND  GEHMAN   POHTLAND  CKM  KNT.— 
Bkkmrh  FoE'ri.4Vi>  C'kmen't  Fabuik,  Pokta,  Manufacturers, 
Bremen,  Gfrnmny. 
fIGHT  BRAND  BELGIAN  PORTLAND  CEMENT.— 

National  Bl'ildiso  SrpVLY  Co.,  Agunts,  N.  Lexington  St., 
t       Biiltiuiore.  Mil.;  413  Carouaelot  St.,  New  Orleans,  La. 
rFAKGE  BRANP.— 
Sears.  Humbert  &  Co.,  Importers,  1310  Chanilwr  of  Coni- 
*  niLTce,  ChicaK".  111- 

IGERDORFEE  EIFFEL  TOWER  BRAND  GERMAN  PORTLAND 
CEMENT.— 

El..;.   Lkin  Ji   (.'"..   MnimlacliinTs,    llamlmrg  iiiiil    Liig.-nlorf, 

Germ  any. 
Kellet   Island   Lime   and   Tkanspokt   Co.,   U.    S.    Sales 

Agents,  Clpvpland,  Ohio. 
rFFEN  BRAND  GERMAN  I'OUTI.AND  CEMENT.— 
Spahhow,  FniOENiiERii  &  Co..  Sales  .■Vgi'ntK,  1.V25  Wliitehall 
St.,  New  York. 
iTNHEIUER  BRAND  GERMAN  PORTLAND  CEMENT.— 
Mannheimer   Portland   Cement    Fabrik,    Manufacturprs, 

Mannheim,  Gi'rmauy. 
MoHBis  EflKitT,  Sales  Ayeut.  303  Walnut  St.,  Philadetpliia, 

L'o,  Cal..  and 


Pa. 


Meyeb,  Wilsox  &  Co.,  liiiprirlcn-,  San  b' 
Portland,  Ore. 

lER'S  PrZZOLAN  CEMENT.     {Piviy-aohmti.)  — 

B.  H.  Meieb  &  Co..  Maniifaetiirors.  Bremen.  Germany. 

Sam'l  H.  Frenl^h  &  Co.,  Agt^nts.  York,  Fourth  and  Callow- 
hill  Sts..  Philadelphia.  Pa. 

Waldo  Buos.,  Agi^uts,  MVi  ^lilk  St..  Boston,  Mass. 
BTH'S  CONDOR  BRAND  BELGIAN  CBMENT.- 

Balfoijr.  GrTiuuE  S;  Co.,  Piu'ifi<'  Coast  Ajjents,  Portland,  Ore 
W  BRAND  SWEDISH  I'OliTLAND  CEMENT.— 

Oland  Cbmekt  Co..  .\;.'i'iil*^.  IfiO  Fifib  Ave..  New  York. 

!TA  BRAND  GERMAN  PORTLAND  CEMENT.— 

Brsmek  Portland  CemI'Int  Fabrik,  Porta.  Manufaetui 
Bremen.  Germany. 

National  Bdilding  Si'PI'ly  Co.,  Agents,  N.  Lexington  St., 
Baltimore,  Md.;  413  Carondelet  St,  New  Orleans,  La. 

►STER  BRAND  FOREIGN  PORTLAND  CEMENT.— 

E.  M.  BuBKE,  Dealer,  814  Commerce  Ave.,  Houston,  Tex. 


EOYAL     CROWN     BRAND     BELGIAN     PORTLAND     CE-. 
MENT.— 
CoMFAGNiE  Genekale  des  Cements  Poetland  de  l'Escaut, 

Manufacturers.  Toumai.  Belgium. 
E.  Thible,  Sales  Agent,  99  John  St.,  New  York. 
ROYAL  EAGLE  BRAND  BELGIAN  PORTLAND  CEMENT/ 
Walter  T.  Bradley  Co.,  Agents,  Ninth  St.,  below   Girari' 
Ave.,  Philadelphia,  Pa. 
SATURN  BRAND  GERMAN  PORTLAND  CEMENT.- 

Portland  Cement  Fabuik,  ManufaeturerB,  Hamburg,  Ger- 
many. 

Walter  T.  Bradley   Co.,   Sales  Agents,  Ninth   St.,  below 
Girard  Ave..  Pliilarlelphia.  Pa. 
SCHIFFERDECKER    BRAND    GERMAN    PORTLAND.   CE- 
MENT.— 

Srars,   [TrMiiERT  &  Co.,  Importers.  1310  Chamter  of  Cora- 
iiirrcL',  Chicago,  111. 
STAR  BRAND  BELGIAN  PORTLAND  CEMENT.— 

SuriCTh;  Anonvme  Union  Fr.ateunbi.le,  Mannfaeturers. 
CjiAiii.ra  Warner  Co..  Sales  Agents,  Wilmington,  Del. ;  Phil- 
aflelphia  and  New  York. 
STAR.  STETTIN.  BRAND  GERMAN  PORTLAND  CEMENT.— 
Portland  Cement  Pabrik  Stern,  Manufacturers,   Stcttiiit 
Germany. 

E.  TrnKLE,  Sales  Agent,  09  John  St..  New  York. 
STETTIN-BREDOWEE  PORTLAND  CEMENT.— 

F.  BTiirnnjN-n.  Sales  Agent.  -54  Front  SI..  New  York. 
STETTIN-GRISTOWER  PORTLAND  CEMENT.- 

Sears,  IlriiDERT  &  Co.,  Importers.  1310  Chamber  of  Coni'- 

meree,  Chicago,  111. 
TEUTONIA  BRAND  GERMAN  PORTLAND  CEMENT.— 
The  MrsBtiRfiEit  Portland  CBJtENT  Works,  Manufacturers, 

Hanover,  Germany.  ' 

Sparrow,  Pridenberg  &  Co..  Sales  Agents,  ].'J-2.5  Whitehall 

St.,  New  York. 
GiRviN  &  Eyre.  Sales  Agents.  307  California  St.,  San  Fri 

CISCO,  Cal. 
TRITON  BRAND  BELGIAN  PORTLAND  CEMENT.- 
SflciGTE  Anonyme  Union  Fraternellb.  Manufacturers. 
Chahi-es  Warner  Co..  Sales  Agentn.  Wilmington,  Del.;  Phil 

adclphia  and  New  York. 
TROWEL  BRAND  FOREIGN  PORTLAND  CEMENT.— 
Meyer,  Wn.sON  &  Co..  Tmporteri^.  Snn  Francisco,  Cal. 

Portland,  Ore. 
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VOKWOHLER  LION   BRAND   GERMAN   PORTLAND   CE- 
MENT.— 
VoEWOHLER  Portland  Cement  Pabrik,  Prussing,  Planck 

&  Co.,  Manufacturers,  Holzminden,  Germany. 
Gabriel  &  Scuall,  Sales  Agents,  205  Pearl  St.,  New  York. 

VULTUR  BRAND  BELGIAN  PORTLAND  CEMENT.— 

National  Building  Supply  Co.,  Agents,  N.  Lexington  St.. 
Baltimore,  Md. ;  413  Carondelet  St.,  New  Orleans,  La. 

ZEBRA  BRAND  FOREIGN  PORTLAND  CEMENT.— 
E.  M.  Burke,  Dealer,  814  Commerce  Ave.,  Houston,  Tex. 


ROYAL     CROWN     BRAND     BELGIAN     PORTLAND    CS 

MENT.— 

GoMPAGNiE  Genkralb  dks  Cbments  Pobtland  db  l'Escau! 

Maoufapturers.  Tournai,  Belgium. 

E.  Thiele,  Sales  Agent,  99  John  bl..  New  York. 

ROY.VL  EAGLE  BRAND  BELGIAN  PORTLAND  GEMBtn 

Walter  T.  Buadley  Co.,  Agents,  Ninth  St.,  below  Giraj 

Atb.,  Philadelphia.  Pa. 

SATURN  BRAND  GERMAN  PORTLAND  CEMENT.- 

PoKTLAND  Cement  Fabrik,  Manufacturere,  Hamburg,  G« 

many. 
Walter  T.   Bkadlet  Co.,   Sales  Agents,   Ninth   St., 
Oiranl  Ave.,  Philniielphia,  Pa. 
SCHIFFRRDECKER    BRAND    GERMAN    PORTLAND    CI 
MRNT.— 

Seaijj^.  irmrnKnT  &.  Co.,  Importers,  1310  Chamljer  of  Con 
ijirnr.   rinnii.ijo,   111. 
STAR  BRAND  BELGIAN  PORTLAND  CEMENT.— 

SoriMT!',  An'iin'yme  TTnidn  Fhaternellb,  Manufacturers. 

CiLVULES  Warn-er  Oo..  Rivl.'s  A^rents,  Wilmingion,  Del. ;  Phil 

arlelphia  and  New  York. 

STAR.  STETTIN,  BRAND  GERMAN  PORTLAND  CEMENT.— 

PoRTLA>rD  Cement  Fabhik  Stern,  Manufacturers,  StettiB 

Germany. 

E.  Thiele,  Sales  Ajrent.  99  John  St.,  New  York. 
STETTIN-BREBOWER  PORTLAND  CEMENT.— 

F.  Behrenh.  Rales  Agent,  .'>4  Front  St..  New  York. 
STETTIN-C.RTRTOWER  PORTLAND  CEMENT.— 

Seaus,  Hl'MBEUT  &  Co.,  Importers,  1310  Chamber  of  Com 

merce,  Chicago,  111. 
TEUTONTA  BRAND  GERMAN  PORTLAND  CEMENT.- 
The  Misburoer  Portland  Cement  Works,  Mannfarfurert 

Hanover,  Germany. 
Sparrow,  Fridembero  &  Co..  Sales  Agents.  l-5-3.'>  Whifefial 

St.,  New  York. 
GiRviN  &  Eyrb.  Sales  Agents,  307  California  St.,  San  Fratt 

Cisco.  Cal. 
TRITON  BRAND  BELGIAN  PORTLAND  CEMENT.— 
SociBTR  Anonyme  TTnion  Fraternelle,  Manufaeturerp. 
Cn.AHi-ES  Warner  Co.,  Rales  Agents.  Wilmington,  Del.;  Ph^ 

adelphia  and  New  York. 
TROWEL  BRAND  FORRTGN  PORTLAND  CEMENT.— 
Meyer,  Wii-RON  &  Co.,  Importers.  Ran  Francisco.  Cal.,  : 

Portland,  Ore. 
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rOKWOHLER   LION   BRAND    GERMAN    PORTLAND    CE- 
MENT.— 
VoRWOHLER  Portland  Cement  Fabrik,  Prussing,  Planck 

&  Co.,  Manufacturers,  Holzminden,  Germany. 
Gabriel  &  Schall,  Sales  Agents,  205  Pearl  St.,  New  York. 

VULTUR  BRAND  BELGIAN  PORTLAND  CEMENT.— 
National  Building  Supply  Co.,  Agents,  N.  Lexington  St.. 
Baltimore,  Md. ;  413  Carondelet  St.,  New  Orleans,  La. 

ZEBRA  BRAND  FOREIGN  PORTLAND  CEMENT.— 
E.  M.  Burke,  Dealer,  814  Commerce  Ave.,  Houston,  Tex. 


MANUFACTURERS 


GLENS    FALLS,    N.    V. 


W.  W.  MtCLAir,  PriHihnI,  - 
■THON  lAPHAM,  V)o*-rmM*r>l, 
k.  W.  SHDIMllll,  Tniur- 
J.  A.  PMNT,  SionUiVf 


Stoin  FaM,  R.  T. 


COMMERCIAL  WOOD  AND  CEMENT  GO, 


IB  A|*nu.        166  rmh  «v>.,  No* 


GUARAHTEES  -IROM  CUD  BRAND 

THE  GLENS  FALLS  PORTLAND  CEMENT  OMPANY  is 

shipments  as  follows:     Isl.  The  cement  w  U  stand 

the  square  inch  sec  ion  of  neal  briquettes  kept  1 
day  in  iir  and  ti  days  in  water.  2d.  The  cement  will  stand  a  minicnum  lensile 
strain  of  175  lbs.  per  square  inch  seclion,  3  parts  of  sand  and  one  part  of  cement,  tbe 
briquettes  kept  1  day  in  air  and  6  days  in  water,  standard 
crushed  quartz  used  in  testing.  3d.  The  cement  will  stand 
what  is  known  as  the  boiling  test.  4th.  85  per  cent,  of 
this  cement  will  piss  through  No.  20D  sieve,  ''6  per  cent. 
will  pass  through  100  seive,  All  of  the  barrel  cement 
will  be  put  up  in  tight  packages  oi  great  strength  and  uni- 
formity. The  bag  cement  will  be  pot  up  in  cotton  bags  of 
superior  quality,  and  all  the  weights  are  strictly  guaranteed. 

fiUARAMTEE  -VICTOR  BRAND 

THE  GLENS  FALLS  PORTLAND  CEMENT  COMPANY  is  willing  lo 
guarantee  all  of  its  ihi;m^nts  of  Victor  Portland  Cement  as  follows  i  isC.  The- 
cement  will  stand  a  minimum  tensile  strain  of  500  lbs.  to  the  square  inch  »ecli<»)i 
of  neit  briquettes  kepi  one  day  in  air  and  b  days  in  water.  2j.  The  cement  wilC 
stand  a  minimum  tensile  strain  of  125  lbs.  per  square  inch  section,  3  parts  of 
and  1  carl  of  cement,  the  briquettes  kept  1  day  in  air  and  6  days  in  water,  standard- 
crushed  quart!  used  in  testing.  3d.  The  cement  will  stand  what  is  known  as  th^ 
boiling  test.  4th.  90  per  cent,  of  this  cement  will  pass  through  No.  200  sieve  - 
97  per  cent,  will  pass  through  No.  100  sieve. 

All  of  the  barrel  cement  will  be  put  in  light  p  ckages  of  great  strength 
uniformity.  The  bag  cement  will  be  put  up  in  cotton  bags  of  superior  quali 
and  all  the  weights  are  strictly  guaranteed. 


DIRECTORY  OF  GENERAL  SALES  AGENTS 

The  following  list  contains  the  names  of  the  General  Sales  Agents 
for  American  cement  companies  and  of  the  principal  distributing 
agents  and  importers  of  foreign  cements  who  have  responded  to 
requests  for  information.  A  definite  line  can  not  be  drawn  bet^xen 
the  General  Sales  Agents  and  the  ordinary  dealers  in  cement.  All 
who  might  be  considered  as  belonging  to  the  fornior  class  are  in- 
cluded in  this  list.  The  list  of  Cement  Dealers,  which  is  given 
farther  on,  contains  all  the  names  in  this  list  as  well  as  those  of 
local  cement  dealers. 

ABEL  LIME  AND  CEMENT  COMPANY,  Davenport,  Iowa.— 

Agents  Bonneville  Portland  Cement  Co.,  1233-7  R.   E. 
Trust  Bldg.,  Philadeli)liia,  Pa. 

Manufacturers  Star  and  Standard  brands  Portland  cement 
and  Improved  Bonneville  brand  natural  hydraulic  ce- 
ment. 

ADAMS  BEOS.-PAYNES  CO.,  Lynchburg,  Va.— 

Sales  Agents  James  River  Cement  Works,  Locher,  Va, 
Manufacturers  of  James  Eiver  brand  natural  hvdraulic  ce- 
ment. 

ANACONDA   COPPEE   MIXING   COMPANY,    HAEDWAEE 
DEPAETMENT,  Anaconda  and  Butte,  Mont.— 
Agents  Portland  Cement  Co.  of  Utah,  Ltd.,  Salt  Lake 
City,  Utah. 

Manufacturers  Eed  Diamond  brand  Portland  cement. 
Agents  Alsen^s  Portland  Cement  Fabrik,  Itzehoe,   Ger- 
many. 
Manufacturers  Alsen's  brand  German  Portland  ccMucnt. 

ANDEES  BEOS.,  507  John  Hancock  Bldg.,  Boston,  Mass.— 
Importers  Diana  brand  German  Portland  cement. 

BALFOUE,  GUTHEIE  &  CO.,  Portland,  Ore.— 

U.  S.  Agents  Knight,  Bp:van  &  Sturges,  London,  England. 
Manufacturers  K.,  B.  &  S.  Pyramid  brand  English  Port- 
land cement. 
Importers  Cathedral  and  Giant  brands  Belgian  cement. 
Pacific  Coast  Agents  North's  Condor  brand  Belgian  cement. 
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BASSETT,  SHELDON  H.,  Marquelte  Rldg.,  Chicago,  111. 

Sales  Agent  Mu'iiiu.iN   Poutland  Cement  Co.,  Coldwato, 

Manufacturers  Wolverine  and  Eclipse  brands  Portland  ee 
ment. 
Sales  Agent  Iola  Pon'n.AND  Cement  Co.,  lola,  Kans. 

Manufacturers  lola  brand  Portland  cement. 
Agent  United  States  Pobtland  Cement  Co.,  Dover,  Del, 
BATCHELDER  &  COLLINS,  Norfolk,  Va. 

Agents  Bonneville  Portland  Cement  Co.,  1233-7  R.  B. 
Trust  Bldg.,  Philadelphia,  Pa. 
Manufacturers  Standard  and  Star  hrands  Portland  ctjment 
and   Improved   Bonneville   brand  natural   hydraulic  ce- 
ment. 
BEERY,  P.  B.,  Sandusky,  Ohio. 

Sales  Agent  Sandusky  Pohtland  CEMEffT  Co.,  Sandusky, 
Ohio. 

Mnnufnctnrere  Medusa  brand  Portland  rcinent. 
BEHREND,  E.,  54  Front  St..  New  York. 

Sales  Agent  and  Sole  Importer  irom  Pommerschbr  Indi* 
THiE  Verein  auf  Actien,  Stettin.  Germany. 
Manufacturers  Blue  Anchor  Stettin  brand  German  Port- 
land cement. 

Sales   Agent   and    Sole    Importer    from    Stettin    BrbdowkS 

PoRTiAND  Cement  Fabrik.  A.  G..  Stettin,  Germany. 

Manufacturers  Blue  Eagle  Stettln-Bredower  brand  German 

Portland  cement. 

BEKBT  &  FERGUSON,  102  State  St.,  Boston,  Mass. 

Salet*  Agents  Lawrenoeville  Cement  Co.,  Binnewater,  N.  Ti 
Manufacturers  Beach's  Rosendale  brand  natural  hydrauH 
cement. 
Sales  Agents  Coplat  Cement  Co.,  Coplay,  Pa. 
Manufacturers  Savior's  and  Keystone  brands  Portland  ■( 
ment. 
BLAIR,  REED  P.,  CO.,  Lewis  Blk.,  Pittsburg,  Pa. 

Sales  Agents  Brier  Hill  Iron  and  Coal  Co.,  YoungstowB 
Ohio. 

Manufacturers  Brier  TTill   brand  Portland  cement    (pozzu- 
olana). 
BLOOM,  JACOB  H.,  1.5  Wliitehall  St..  New  York  City. 
Sales  Agent  Red  Cross  brand  Portland  eement. 
Sales  Agent  Bull  brand  German  Portland  cement. 
BORGNER  CEJllENT  COMPANY,  Philadelphia,  Pa. 

Sales  Agents  Leiiigii  Portland  Cement  Co.,  Allenfown,  Pa 
Manufacturers  Lehigh  brand  Portland  cement. 


108TON  FIRE  BRICK  COMPANY,  ]fi4  Devonshire  St.,  Bob- 
"u,  Mass. 
Agents  Bonneville  Pouti.akd  Cement  Co.,  1233-7  H.  E 
Trust  Bldg.,  Philadelphia,  Pa. 

Manufai'turers  Staudard  and  Star  brands  Portland  ownwit 
and  Improved  Bonneville  brand  natural  hydraulic  cement. 
BRADLEY,  WALTER  T..  CO.,  Ninth  St.,  below  Girard  Ave., 
Philadelphia,  Pa. 
Sales  Agents  Reading  Cement  Co.,  Reading,  Pa. 
Manufacturers  Reading  brand  Portland  cement  and   Im- 
proved Rosendale  i>rand  natural  hydraulic  cement. 
8alea  Agents  Hemmooe  Portland  Cement  Fabhik. 

Manuiacturers  Hemmoor  German  Porlland  cement. 
Sales  Agents  Saturn  German  Portland  cement. 
iROCEETT,  C.  A.,  CEMENT  COMPANY,  Aetna  Bldg.,  Kansas 
City,  Mo, 
Agents  Kansas  City  &  Ft.  Scorr  Cement  Co. 

Manufacturers  Brockett's  Double  Star  brand  Ft.  Scott  nat- 
ural hydraulic  cement. 
ffiYANT  &  KENT,  30  Kilby  St.,  Boston,  Mass. 

Sales  Agents  The  Hercules  Cement  Co.,  Catasauqua,  Pa. 
Mauufaclurere  Hercules  and  Granite  brands  Portland  ce- 
ment  and   Improved   Lehigh  and   Improved   Rosendale 
brands  natural  hydranlic  cemeut. 
irCHANAN  &  GORDON,  Winnipeg,  Man. 

Sales  Agents  The  Owen  Sound  Portland  Cement  Co.,  Ltd., 
Owen  Sound,  Ont. 

Manufacturers  Samson   and   Magnet  brands   Portland  ce- 
ment. 

DLLOCK,  JOHN,  &  SON,  Baltimore,  Md. 
Sales  Agents  Norton's  Eoseudale  cement. 
UTTE  COAL  COMPANY,  li)  E.  Broadway,  Butte  City,  Mont. 
Edwin  L.  Mayo,  Proprietor. 

Sales  Agents  Western  Portland  Cement  Co.,  YanktoD,S.D. 
Manufacturers  Yankton  brand  Portland  cement. 
iBLE,  THORN  &  CO.,  New  York. 

Sales  Agents  Wm.  KKAttsE  &  Sons'  Cement  Co. 
Manufacturers  Krause's  brand  Portland  cement. 
iSREHE,  J.  MAXWELL,  66  Maiden  Lane,  New  York. 

Mgr.  New  York  Office  Cuas.  Wakneh  Co.,  Wilmington,  Del. 
!HICAG0  crushed  stone  COMPANY,  Chicago,  III. 
Agents  Bonneville  Portland  Cement  Co.,  1233-7  R.  E. 
Trust  Bldg.,  Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brauds  Portland  cement 
and  Improved  Bonneville  brand  natural  hydraulic  cement. 
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CLARK,  JAS.  G.,  New  Orleans,  La. 

Sales  Agout  Lbiiiou  Portland  Cement  Co.,  Allentown, 
Manufacturers  Ijeliigh  brand  Portland  cement. 
CLARKE,  WM.  WIHT,  &  SON,  115  Gay  St.  South.  Baltimore,  Mi 
Sales  Agents  Union  Akron  Cement  Co.,  Buffalo,  N.  T. 
Manufacturers*  Agents  for  Akron  Red  Slar  brand 
hydraulic  cement. 
Sales  Agents  Bridges  &  Henderson,  Hancock,  Md. 

Manufacturers  B.  &  H.  brand  natural  hydraulic  cement. 
Sales  Agents  Maryland  Cement  Co.,  Sparrows"  Point,  " 
Manufacturers  Rhinoceros  brand  Portland  cement   (po! 
olana)  and  Clarke's  brand  hydraulic  cement. 
Sales  Agents  Hehculbs  Cement  Co.,  Cataaanqna,  Pa. 
Manufacturers  Clarke's  Improved  Rosendale  brand  nafiirsl 
hydraulic  cement. 
Sales  Agents  Wm.  Kraiise  &  Sons'  Cement  Co.,  Mftrtin's 
Creek,  Pa. 

Manufacturers  Krause's  brand  Portland  cement. 
Agents  L  C.  Johnson  &  Co.,  Gateshead-on-Tyne,  England. 
Manufacturers  Elephant  brand  English  Portland  cement. 
COMKEKCIAL  WOOD  AND  CEMENT  COMPANY,  15fi  Fifth  Ave.. 
New  York ;  Girard  Bldg.,  Philadelphia,  Pa. 

Ralph  Peverley,  Prea. ;  J.  E.  Twamlev,  Vice-Pres. ;  J,  C. 

Detwiler,  Treaa. ;  F.  M.  Hoover,  Sec'y- 
Sales  Agents  Coplay  Cement  Co.,  AUentown,  Pa. 

Manufacturers  Baylor's  and  Commercial  brands  Portland 
cement  and  Anchor  and  Commercial  brands  Rosendale 
natural  hydraulic  cement. 
Sales  Agents  Glens   Falls  Portland  Cement  Co.,  Glens 
Falls,  N.  Y. 

Manufacturers  Iron  Clad  and  Victor  brands  Portland  ee- 
ment. 
COMSTOCK,  F.  E.,  261  Broadway,  New  York  City. 

Agent  Bonneville  Portland   Cement   Co.,   1233-7  R.  S, 
Trust  Bldg.,  Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement 
and  Improved  Bonneville  brand  natural  hydraulic  cement 
COX,  EDWARD  I.,  1511  Marquett*  Bldg.,  Chicago,  111. 

Gen.   Sales  Agents   German- American   Portland   Cement 
Works. 

Manufacturers  Owl  cement  brand  Portland  cement. 
CROWE.  E.  T..  &  CO.,  740  Pacific  Ave.,  Tacoma,  Wash.,  and  76 
Starr  Boyd  Bldg.,  Seattle,  Wash. 
TJ.  S.  Agents  Shbwan,  Tombs  &  Co.,  Hong  Kong. 
Manufacturers  Emerald  brand  cement. 


IlLENS 


LENS  FALLS  PORTLAND  CEMENT  CO. 


^m 


THE  wwks  of  Ihe  Glens  Falls  Portland  Cement  Company  a«  locited  on 
the  Glens  Falls  Feeder  Canal,  where  it  is  crossed  bv  ti^  tracks  of  The 
Delaware  and  Hudson  Company  Railroad,  thereby  affording  ivaler 
and  tail  transportation  lor  the  shipment  of  (heir  cement.  These  works 
during  the  past  year  have  been  entirely  rebuilt,  greatly  enlarged,  and  remodeled  so 
as  to  conform  to  Ihe  best  cement  engineering  practice  of  the  pre'ini  day.  Through 
Ihe  entire  plant  Ihe  conslruclion  has  been  of  brick  and  iron,  with  Iht  Expanded 
Metal  and  Roebling  systems  of  fireproofing  lor  the  floors,  roofs,  and  large  hoppers. 
The  raw  materials  from  which  the  cement  is  made  surround  the  factory, 
and  embrace  a  large  tract  extending  on  both  sides  of  the  Glens  Falls  Feeder,  and 
on  both  sides  of  the  Hudson  River.  These  materials  consist  of  a  limestone  and 
an  overlying  clay  peculiarly  adapted  to  cement  making.  The  limestone  is  found 
as  usual  in  layers  of  varying  thickness,  differing  slightly  in  their  chemical 
analysis.  But  by  care  in  tfie  selection  and  combination  of  these  layers,  an  ex~ 
tremely  uniform  product  is  obtained  for  the  average,  which  does  npl  vary  more 
than  one  per  cent,  in  the  amount  of  carbonate  of  lime  it  contains. 

The  cUy  is  found  in  brge  deposits  over  Ihe  limestone,  and  is  singularly  fav- 
orable to  cemeni  making  on  account  of  its  freedom  from  coarse  sand  and  the  uni- 
form character  of  its  constituents. 

The  raw  materials  are  treated  by  the  dry  process,  wliirh  is  a  satisfactory  and 
iavorile  method  both  in  this  country  and  abroad.  An  outline  of  it  is  as  follows: 
The  limestone  and  clay  arc  first  dried  and  partially  reduced  by  crushers  and  rolls. 
Tliey  are  then  accurately  weighed  in  Ihe  proper  proportions  in  automatic  scales. 
After  being  weighed,  the  malerials  are  thoroughly  mixed,  (fien  still  furttier 
reduced  to  a  fine  powder  by  grinding  mills,  from  which  the  mixture  is  elevated 
to  3  large  bin,  and  then  in  turn  it  is  fed  to  the  wet  mixers,  wtiere  it  is  properly 
tempered  with  water  to  allow  it  to  be  made  into  bricks.  The  bricks  are  now  run 
into  drying  tunnels,  which  are  heated  by  waste  heat  carried  in  a  duel  from  the 
boiler,  and  driven  by  blowers  through  the  tunnel  system. 

After  being  thoroughly  dried,  Ihe  bricks  are  elevated  to  the  top  floor  of  ttie 
kiln  building,  where  they  are  fed  into  Schiifer  kilns,  and  properly  burnt.  These 
Sch'jfer  kilns  are  an  improvement  on  Ihe  Dietzsch  kiln,  and  are  very  economi- 
cal in  fuel.  Like  all  the  improved  German  kilns,  while  very  simple  and  uniform 
in  their  working  when  properly  controllfd,  many  disastrous  failures  have  taken 
place  from  attempting  to  operate  them  liieorelically  with  inexperienced  men.  In 
the  Glens  Falls  Portland  Cement  Works  it  was  found  necessary  to  employ  tiead 
burners  trained  in  the  old  works  of  Europe. 

From  the  kilns,  the  clinker  is  conveyed  to  tfie  ball  mills,  where  the  first  re- 

n  is  made  with  steel  balls.    From  these  it  passes  to  ttie  lube  mills,  where 

lal  reduction  is  made  with  flint  pebbles.     The  finely  ground  cemeni  is  now 

idy  for  storing,  and  is  conveyed  lo  llie  storehouse,  where  it  is  deposited  in  sep- 

le  bins,  each  holding  from  four  hundred  to  twenty-five  hundred  barrels,  where 

it  is  carefully  sampled  and  then  tested. 


UUTLEB  &  GILBERT,  Dululh,  Minn. 

Sales  Agent*  Leuiqii  Puhi'Lanu  Cement  Co.,  Allentown,  Pg 
Manufai/turers  Lehigli  brand  Portland  cement. 
DABOLL,  F.  A.,  Land  Title  Bldg.,  Philadelphia,  Pa. 

Mgr.  Philadelphia   Office  Ohas.   Waknkh   Co.,   WilmingUa 
Del. 
DAVIS,  JAS.  A.,  &  CO.,  93  State  St.,  Boston,  Mass. 
Sales  Agents  Lehigh  Portland  Cement  Co. 

Manufacturers  Lehigh  brand  Portland  cement. 
Sales  Agents  Alpha  Portland  Cement  Co. 

Manufacturers  Alpha  brand  Portland  cement. 
Sales  Agents  Oljmpia  brand  Kosendale  natural  hydraulic  o 
ment. 
DEE,  WM.  E.,  219  Royal  Ins.  Bldg.,  Chicago,  Ul. 

Sales  Agent  Ameeioan  Cement  Co.,  PMladelphia,  Pa. 

Manufacturers  Giant  brand  Portland  cement. 
Sales  Agent  BaoNsoN  Poktland  Cement  Co.,  Bronfion,  Mick 

Manufacturers  Bronson  Portland  cement. 
Sales  Agent  Marquette  Portland  Cement  Co.,  La  Salle,  V^ 
Sales  Agent  Zenith  Portland  Cement  Co.,  Detroit,  Mich. 
DEFREES,  C,  H.,  316  S.  Taylor  St.,  South  Bend,  Ind. 
Sales  Agent  T.  Millen  &  Co.,  Wayland,  N.  Y. 
Manufacturers  Wayland  brand  Portland  cement. 
DE  SMET,  GEO.  "W.,  31?  Chamber  of  Commerce  Bldg.,  Chicago,  IE 
Western  Sales  Agent  Vulcanite  Portland  Cement  Co. 
Manufacturers  Vulcanite  brand  Portland  cement. 
DICKINSON  CEMENT  COMPANY,  931  Marquette  Bldg.,  Chi- 
cago, ni. 

Sales  Agents  Mabqcjette  Portland  Cement  Co.,  Deer  PsA 

Glen,  lU. 
Sales  Agents  Alpha  Portland  Cement  Co.,  Easton,  Pa. 
Manufacturers  Alpha  brand  Portland  cement. 
DONALDSON,  W.  J.,  Betz  Bldg.,  Philadelphia,  Pa. 

Sales  Agent  Alpha  Portland  Cement  Co.,  Easton,  Pa. 
MannfacturerB  Alpha  Portland  cement. 
EASTON  LIME  COMPANY,  Easton,  Pa, 

Sales  Agents  Lehigh  Portland  Cement  Co.,  Allentown,  Ft 
Manufacturers  Lehigh  brand  Portland  cement. 
EBERT,  MORRIS,  303  Wtilnut  St.,  Philadelphia,  Pa. 

Agent  Mannheimer  Portland  Cement  Pabrik,  Mannheini 
Germany. 

Manufacturcra  Mannheimer  Portland  cement. 
EQLESTON,  HOWARD,  Havana,  Cuba. 

Sales  Agent  for  Cuba,  Cement  Department  Illinois  StbI 
Co.,  Rookery,  Chicago,  111. 

Manufacturers  Universal  brand  Portland  cement. 
Manufacturers  Steel  brand  cement  (pnzzunlana). 
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ILD,  H.  K.,  &  CO..  Alexnndria.  Va. 

Agents  BoNNEvii.i.R  Portland  (.'kment  Co.,   1233*'  R.   E. 
Trust  Bldg..  Phiiaik-![iliia,  Pu. 

Manufacturers  Standurd  and  ytiir  Iminds  Portland  cement 
and  Impro%-ed  Bonneville  brand  natural  hvdraulic  cement. 
IGAN,  THOS..  BoIk;,  Idaho. 

?ent  P0BT1.AND  Cement  Co.  or  I'iah.  Lid..  Sail  Lake  City, 
Utah. 

Manufacturers  Red  Dianioiid  brand  Purtlond  cement. 
LEMING  &  CO.,  123  Liberty  St.,  New  York. 

Sale?  Agentc  Black  Croew  hrand  Portland  cement. 
!.  SCOTT  CEMRNT  ASSOCIATION.  Kansas  City,  Mo. 
Hales  Agents  for  Ft.  Scott  HyuR.\[iLi;;  Cement  Co.,  Kansas 
City,  Mo. 

Manufacturers  Four  Star  brand  natural  hydraulic  cement. 
Sales  Agents  Kaxsas  City  &  Ft.  Scott  CEME^fT  Co.,  Kansas 
City,  Mo. 

Mauufacturers  Double  Star  brand  natural  hydmulic  cement. 
ENCH,  SAM'L  H.,  &  CO.,  Fourth  and  Callowhiil  Sts..  Philadel- 
lia.  Pa. 

Sales  Ajrenti-  Dkxter  Pohtland  Cement  Co..  Nanarelh,  Pa. 
Manufacturers  Dcstcr  brand  Portland  eomeut  and  French's 
Rosendale  brand  natural  hydraulic'ceniDot. 
Agontg  Newahk  Limb  and  Cement  Manufacturing  Co., 
Newark.  N.  J. 

Manufacturers  Old   Newark  Rosendale  brand  natural  hy- 
draulic cement. 
TJ.  S-  Agents  Hercules  brand  Breiteiiburger  German  Portland 

oement. 
TJ.  S.  A^nts  H.  H.  Meieh  &  Co..  Bremen,  Germany. 

Manufacturers  Meier's  Pnzzoian  cement    (pozzuolana). 
BRIEL  &  SCHALL,  20,1  Pearl  St.,  Now  York. 
Sales  Agents  Vorwoiiler  Pohti-and  Cement  Fabbik,  Phub- 
8lN(i,  Pi-ANCK  &  Co,,  Holzminden,  Germany. 
Manufacturers   Vorwohler   Lion    hrand   German   Portland 
cement. 
iAGE  &  WALLER,  Norfolk,  Va. 

Sales  Agents  Leiitgh  Portland  Cement  Co.,  Allentown,  Pa. 
Mann  fact  urc'rs  Lehif^h  brand  Portland  cement. 


laa     Liberty     Street,     NEWT    VORK. 
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Sales  Agents  Chicago  Poktland  Cement  Co.,  613  Stock 

change  Bldg.,  Chicago,  111, 

Manufacturers  AA  Chicago  brand  Portland  cement. 
Sales  Agents  Lehigfi  Pohtland  Cement  Co.,  Allentown,  E 

Manufacturers  Lehigh  brand  Portland  cement. 
Sales  Agents  Vulcanite  Portland  Cement  Co.,  PhUade 

phi  a.  Pa. 

Manufacturers  Vulcanite  Portland  cement- 
Sales  Agents  Bonneville  Cement  Co.,  Philadelphia,  Pa. 

Manufacturers  Star  Portland  cement. 
GIRVIN  &  EYRE,  307  California  St.,  San  Francisco,  CaL 
Sales  Agents  HiLTON,  Anderson  &  Brooks,  Faversham,  T 

nor  and  Hailing,  England. 

Manufacturers  Hilton  brand  English  Portland  cement. 
Sales  Agents  Misbdeqer  Portland  Cement  Works,  Hanover, 

Germany. 

Manufacturers   Teutonia   brand    (lerniaii   Portland   a^ment 

Sales  Agents  Castle  brand  Belgian  natural  hydraulic  cement. 

GLENCOE  IIME  AND  CEMENT  COMPANY,  1400a  Old  Manolif 

ter  Road,  St.  Louis,  Mo. 

C.  W.  S.  Cobb,  Pres.;  T.  W.  C.  Boiin.  Sec'y;  E.  S.  HbaU 

Treaa.  ^^ 

Sales  Agents  Lehigh  Portland  Cement  Co.,  Allentown, 

Manufacturers  T-ehigh  brand  Portland  cement. 
Sales  Agents  Sandusky  Portland  Cement  Co.,  Sandas 

Ohio. 

Manufacturers  Medusa  brand  Portland  cement. 
Sales  Agents  Utica  Cement  Mandfacturino  Companies 

Manufacturers  Black  Ball  and  Clark  brands  natural  hydr( 
lie  cement. 
Sales   Agents   Louisville   natural   hydraulic   cements.      (I 

Western  Cement  Co.  for  list  of  brands.) 
Sales  Agents  Germania  brand  fierman  Portland  cement. 
GOETZ,  CHAS.  W..  LIME  AND  CEMENT  COMPANY,  31 
Gratiot  St.,  St.  Louis,  Mo. 
Agents  Banner  Cement  Co.,  Chicago,  111. 

Manufacturers  Banner  brand  Tjouisville  natural  hvdra 
cement. 
Sales  Agents  Castalia  Portland  Cement  Co.,  Pittsburg,- 

Manufacturers  Tiger  brand  Portland  cement. 
FALL,  C.  W.,  140  Nassau  St.,  New  York  City. 

Sales  Agent  Cement  Department  Illinois  Steel  Co.,  id 

The  RookeiT.  Chicago,  Dl. 

Manufacturprs  Universal  brand  Portland  cement, 
tf^eturers  Steel  brand  cement  (pozzuolana). 


genp:ral  sales  agknts.  wt 

SSK  &  HOWASD  LITMBEE  COMPANY,  THE,  lJ.'iiver,  Colo. 
J.  H.  HowABD,  Free. ;  0.  II.  Bajih.  See'j ;  B.  Coi.oren.  Treas. 
Sales  Agente   Colorado   Portland   Cement   Co.,   Portland, 
Colo. 

Manufapturore  Pike's  Poak  hrunil  Portland  cement. 
aTRANFT.  WM,  G..  CEMENT  COMPANY,  Real  Estate  Trust 
Bldg.,  r)HlRdcl(.!iia,  Pa. 

\Vm.  CJ.  IlAiiTitANFT,  Prpfi. ;  Jos.  W.  ZlPi'EBLElN,  Vico-PreB. ; 

A,  W.  Rash,  Sec'y  and  Treas. 
Sales  Agents  Alma  Portland  Cement  Co.,  Wellston,  Ohio. 

Manufacturers  .\lnia  brand  Portland  cement. 
Sales  Agents  Buckhorn  Portland  Cement  Co.,  Manheim, 
W.  Va. 

Manufacturers  Buckhoni  brand  Portland  cement. 
Sales  Agents  Phoenix  Cement  Co..  Nazareth,  Pa. 

Manufacturers  Phcenix  and  Clover  Leaf  tirandr  Portland 
cement  and  IXL  brand  natural  hydraulic  c-emcnt. 
Sales    Agents    Virginia    Portland    Cement    Co.,    Craigs- 
ville,  Ta. 

Manufacturers  Old  Dominion  Portland  cement. 
[AWES,  S.  H.,  &  CO.,  Richmond,  Va. 

Agents  Bonneville  Portland  Cement  Co.,  1233-7  R.   E. 
Tnist  B!dg.,  Philadelphia,  Pa. 

Maniifarturers  Standard  and  Star  brands  Portland  cement 
and  Improved  Bonneville  brand  natural  hydraulic  cement. 
roiMES,  F.  B.,  &  CO.,  Hammond  Eldg.,  Detroit,  Mich. 

Gen.  Sales  Agents  Michigan  Alkali  Co.,  Wyandotte,  Mich. 
Manufacturers  Wyandotte  brand  Portland  cement. 
lOVSTON  &  CO.,  26  Cortlandt  St.,  New  York. 

Sales  Agents  The  HKitCHLEs  Cement  Co.,  Catasaiiqua,  Pa. 
Manufacturers  IIcTpules  and  Granite  brands  Portland  ce- 
ment  and   Improved   Lehigh   and   Improved   Rosendale 
brands  natural  hydranlic  cement. 
B0TJ8TON  BROS.,  Thirty-Becond  St.  and  Pennsylvania  Railroad. 
Kttsbnre.  Pa. 

Manufacturers  Res-Portland  and  Samson  brands  Portland 
cement. 
Agentfi  Vulcanite  Portland  Cement  Co. 

Manufacturers  Vulcanite  brand  Portland  cement. 
Agents  Flint  Rock  Rosendale  and  Cumberland  Valley  brands 
natural  hydraulic  cement 
IJNT  &  CONNELL  CO..  Scranton,  Pa. 
Agents  Bonneville  Poktwnr  Cement  Co.,  T233-7  R,  E. 
Tnist  Bldg..  Philadelphia.  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement 
and  Improved  Bonneville  brand  natural  hydraulic  cement. 


3i4        DIRECTORY  OF  AMERICAN  CEMENT  INDUSTRIES. 

JACKSON,  FRANK  H.,  104  S,  Broadway,  U>e  Angeles,  Cal. 
Sales  Agent  California  Poiitlasd  Ckment  Co, 
Manufactururs  Colton  brand  Portland  cement. 
JACKSON,  J.  n.,  Albany,  N.  Y. 

Agent  Bonneville  Poutland   Cement  Co.,   1233-7  R. 
Trust  Bldg.,  Philadelphia.  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cemt 
and  Improved  Bonupville  brand  natural  hydraulic  cemi 
Agent  Nazaheth  Cement  Co.,  Nazareth,  Pa. 
Manufacturers  Nazareth  brand  Portland  cement. 
JENKINS  &  MACY,  Rochester,  N.  Y. 

Ageiitw  Empihe  Portland  Cement  Co.,  Waraers,  N.  Y. 
^rninifitclnrrrs  Empire  brand  Portland  cement. 
JOHNSON  &  WIISON,  150  Nassau  St..  New  York, 
(len.  .\j,'i.'ntw  Cuin.ay  Cbment  Co.,  Allentown,  Pa. 
Mauufaetnrera  Saylor'a  brand  Portland  cement. 
Salee  Agents  Keystone  brand  Portland  cement. 
Sates  Agents  Anchor  brand  natural  hydraulic  cement. 
JONES  &  GOLD,  Maqnoketa,  Iowa. 

Agents  Bonneville  PoBTLANn  Cement  Co..  1233-7  K. 
Trust  Bidg.,  Philadelphia,  Pa. 

ManufacturerB  Standard  and  Star  brands  Portland  cemf 
and  Improved  Bonneville  branti  natural  hydraulic  cemi 
KELLER.  LUTHER,  Scranton,  Pa. 

Sales  Agent  Lehioii  Portland  Ceme.vt  Co..  Allentown, 
Manufacturers  Lehigh  brand  Portlnnd  cempnt. 
KELLEY  ISLAND  UME  AND  TRANSPORT  COMPANY,  Clev( 
land,  Ohio. 

U.  S.  Sak's  Agents-  El-h.  Liun  &  Co.,  Hiiniburg  and  Lagerdoi 
Qemiany. 

Manufacturers    Ijagerdorfcr   Eiffel    Tower   brand    Gernu 
Portland  cement. 
Western  Distributing  Agents  Lehigh  Poetland  Cement 
Allentown,  Pa. 

Manufacturers  IjcViigh  brand  Portland  cement. 
KENNEDY,  D.  J.,  150  Franlcetown  .\vc.,  Pittsbiirg.  Pa. 

Sales  Agents  Lehioii  Portland  Cement  Co.,  .\llentown,  Pa-J 
Manufacturers  I^ehigh  brand  Portland  cemeiit. 
KNOX,  J.  P.  &  E.  A.,  Allegheny,  Pa. 

Agents  BoKNETiLLE  Portland  Cement  Co.,  1233-7  R.  K. 
Trust  Bldg.,  Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cemen' 
and  Tmprnved  Bonneville  brand  natural  hydraulic  cemi 
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e  Kdlcy  Island  Lime 
Transport  Company 


SOLE  WESTERN  AM  SOUTHERN  DISTRIBUTOftS  OF 


Lehigh  Portland  Cement 


High  TeoBile  StreDK^h. 
Finely  Ground. 
Light  and  Unifomi  in  Color, 
Becominendecl  for 
Uigh-UlasB  Ecgineeriug  Work. 


HIGH  PORTLAND  CEMENT  COMPANY 

ALLENTOWN,   PA. 


SOLE  ASENTS  AHO  IMPORTERS  FOR  UNITED  STATES  OF 


gerdoffer  Geman 


Portland  Cement  Co. 


I  OWiie.  Marcantlle  Bank  Bldg.,  -  CLEVEUND,  OHJI 


DIRECTOHV  OF  AMERICAN  CEMRNT  INDUSTRl 

LESLEY  &  TEINKLE  CO.,  )>■>  fi.  FifteL-iith  St.,  Philadelphia.  Pa. 
H.  W.  T.Ksi.EY.  i'lvs.:  It.  K.  C.KiFFiTii,  Vice-rrcs.;  Wm.  Tiun- 

KLE,  Truits. ;  Uastok  Davis,  Sec'y- 
yalea  Agents  American  Cement  Co.,  Philadolphia,  P;i. 
Manufacture  re  Giant  brand  Portland  cement  and  Improved 
Union  and  Union  brands  natural  hydrauiio  cement. 
Importers  from  Dvckehiioff  &  Soeune,  Amoeneburg,  Ger- 
many. 

ManufactnrcrB  Dyckerboff  brand  German  Portland  cemimt, 
Importers  from  Portland  Cement  Fabeik,  Lueneburg.  Ger- 1 
many. 

Miinufaetnrers  Heyn  Bros.'  brand  German  Portland  Minent, 
Importers  from  Hilton,  Anderson,  Brooks  &  Co.,  Ltd.,  Lon- 
don, England. 

Mannfacturerti  Hilton  Uoudon  brand  English  PortlainiM- 
ment. 
LEWIS,  DAVID  W.,  192  Devonshire  St.,  Boston,  Maes. 

Sales  Agent  Union  Akron  Cement  Co.,  Buffalo,  N.  Y, 
Manufacturers  Akron  Red  Star  brand  naturiil  hydraulic  w- 
ment. 
Sales  Agent  F.  0.  Norton  Cement  Co.,  New  York. 

Manufacturers  Norton's  Roeendale  brand  natural  hydraulic 


Sales   Agent  Glenh   Falls  Portland   Cement   Co.,  Q1 
FalU,  N.  Y. 

Manufacturers  Iron  Clad  and  Victor  brands  Portlan*! 
ment. 
Sales  Agent  Wm.  Krause  &  Sons    Cement    Co.,    Mai 
Creek,  Pa. 

Manufacturers  Krauss's  brand  Portland  cement, 
LITTLE,  C.  H.  CO.,  THE,  Detroit,  Mich. 

Agents  Bhier  Hill  Iron  and  Coal  Company,  Youngsti 
Ohio. 

Manufacturers  Brier  Hillbrnnd  Portland  cement  (poi 
lana). 
LUCAS,  JOHN,  377  Spadina  Ave.,  Toronto,  Ont. 

Sales  Agent  Owen  Sound  Portland  Cement  Co..  Ltd-  ( 
Sound,  Ont. 

Manufacturers  Samson  and   Maf^net  brundis   Portland 
ment. 
LYI.E,  R.  B.,  Security  Bldg.,  St.  Louis,  Mo. 

Sales  Agent  Cement  Department  Illinois  Hteei.  Co. 
Rookery,  Chicago,  111. 

Manufacturers  Universal  brand  Portland  cement. 
MnnufiK-tur<Ts^  Stwl  I)i'and  wment  (pozziiolana). 


MAGIFK,  THOS.  M.,  3!'  Cortlaiidl  Si.,  Nuw  Y<.i-k. 

Gen,  Sales  Agont  Newajik  anci  ItutiiiNiiAi.i';  LiMii  anu  Okmisnt 
Co.,  Newark,  N.  J. 

Mauufaeturers  Newftrk-Itii^cnflale  lirarnl  imtuml  liydraulic 
eenient. 

IMARBLEHEAD  LIME  CUMl'ANY,  U05  Masonic  Temple,  Chi- 
cago, II]. 
Sules  Agents  Bannek  Cement  Co.,  Cement vi lie,  Ind. 
Manufacturers  Banner  brand  IjOiiisviUe  natnral   hydraulic 
cement. 
MARTIN  &  SULLIVAN,  Syraeuse,  N.  Y. 

Agents  Empire  Portland  Cement  Co.,  Warner?,  N.  Y^. 
Sranuiaeturere  Empire  brand  Portland  cement. 
MABTLAND   LIME  AND   CEMENT   COMPANY,  Biillimore, 
Md. 

Sales  Agents  Lehigh  Portland  Cement  Co.,  Allentown,  Pa. 
Manufaetnrers  Lohi^h  brand  Porlland  eeinent. 
MrALARNEY,  GEO.  L.,  Wilkes-Barre,  Pa. 

Agent   Bonneville   PoRTia^Ni)  Cement  Co..   1233-7   R.   E. 
Trust  Bldg.,  Philadelphia.  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement 
and  Improved  Bonneville  brand  natural  liydraiilic  wment. 
McBEAN.  A.  J.,  &  CO..  Chicago,  111. 

Agent?  Thos.  Millen  4  Co.,  Wayland,  N.  Y. 

Manufacturera  Wayland  brand  Portland  cement. 
AgentB  Lawreste  Cement  Co.  of  Pexnsvlvania,  Siegfried, 
Pa. 

Mannfiirnin-rfi  Dragon  brand  Porlland  cement. 
yiCHAM  &  WEIGHT,  Chicago,  111. 
Gen.  Sales  Agents  Utica  IItdralijo  Cement  Co.,  Utica,  HI. 
Msnufaettireni  Clark  brand  Utica  natural  hydraulic  cement. 
Oen.  Sales  Agents  tlTir*  Ceurst  MA.vrFACTi.RiNfi  Co..  Uticd, 
HI. 

Hannfaitnrers  Black  Ball  brand  ITtiea  natural  hydraulic 
cement. 
Um.  ANTHONT.  A  CO.,  ina  S.  Front  St.,  Philadelphia.  Pa. 
Sales  Agents  DrMON  4  Co..  Belgitim. 
Mnnufadurert  Ttegger  brand  Belgian  Portland  cement. 


INFORMATION     FOR     EVERYBODY 

If  you  want  to  know  anythlnj;  about  Cement. 
Cement  work  or  Cement  machinery  we  will 
furnish  the  information,  il  posftlble,  on  re(|ueat. 

MUNICIPAI.      ENGINEERING      CO. 


METEE,  A.  B.,  &  CO.,  19  N^.  I'ejjusylvaiik  St.,  Indianapolis,  lud. 
.Sulus  Agfuls  Camtalia  Portland  Uemest  (Jo.,  Pittsburg,  Pa. 

Manufacturers  Tiger  brand  Portland  cement. 
Sales  Agents  Coplay  Cement  Co.,  Allentown,  Pa. 

Manufacturers   Sayior's  and  Commercial  brands   Portknd 
cement. 
Sales  Agents  Michigan  Portland  Cement  Co.,  Coldwater, 
Mich. 

Manufacturers  Wolverine  and  Eclipse  brands  Portland  ce- 
ment. 
Sales  Agents  Nazahetii  Cement  Co.,  Nazareth,  Pa. 
Manufacturers  Nazareth  brand  Portland  ceriiont. 
MEYEE,  WILSON  &  CO.,  Han  Fvaiiciaco,  Cal.,  and  Portland,  Otd 
Sales  Agents  Portland  CiSMENT  Fabrik,  Hemmoor,  Ham* 
burg,  Germany. 
Manufacturers  Hemmoor  brand  German  Portland  cement 
Importers    Uermania,    Heidelberg,    Earlstadt,    Mannheimi 
brands  German  Portland  cements,  Trowei  and  Castle  bran* 
foreign  cements. 
MOBILE  COAL  COMPANY,  Mobile,  Ala. 

Sales  Agents  Lehiqu  PoH'FL.iNo  Cement  Co.,  Allentown. 
Manufacturers  Lehigh  brand  Portland  cement. 
MOOBE,  WARNER,  &  CO.,  Richmond,  Va. 

Sales  Agents  LEinaii  Portland  Cement  Co.,  Allentown,  Pi 

Manufacturers  Leliigb  brand  Portland  cement. 
Agents  Alpha  Portland  Cement  Co.,  Easton,  Pa. 

Manufacturers  Alpha  brand  Portland  eemeiit. 
Agents  Dyekerhoff  brand  German  Portland  cement. 
Agents  IjA WHENCE  Cement  Co.,  New  York. 

Manufacturers  Hoffman  Rosendale  brand  natural  hydrauli 
cement. 
MOORES  &  CO.,  Cincinnati,  Ohio. 

Agents  Bonneville  Portland  Cumrnt  Co.,  1933-7   R, 
Trust  Bldg.,  Philadelphia,  Pa. 

ManufiU-tuRTrt  Standard  and  Star  brands  Portland  cem< 
and  Improvi'd  Boujicvillo  brand  natural  hydraulic  eemei 
MORSE.  THE  FRANK  E.,  CO.,  17  State  St.,  New  York. 
Exchange    Sales    Agents   TiiE   Lawrence    Cement    Co. 
Pennsylvania,  Siegfried,  Pa. 

Manufacturers  of  Dragon,   Paragon  and  Monarch  bmi 

Portland  cement. 

Exchange  Sales  Agents  Lawrence  Cement  Co.,  New  York^' 

Manufacturers  of  Shield,  Improved  Shield   and  Hoffm! 

brands  Rosendale  natural  hydrau" 

Sales  Agents  of  Continental  and  Libei 

cement. 
Sales  Agents  Patriot  brand  cement. 


I 


\ASH,  W.  «.,  320  Sttilu  St..  Bii^li.n.  Unfif. 

>forthrasti?rii  Agfiil  Amkku"AN  I'ume.vt  ('o.,  I'liiladulptim,  Pii. 
ManufiiftuRTs  (iiant,  Kgj'JJt,   Columbia,   Improved   Union 
brands  of  ceniunt- 
SATIONAL  BUILDING  SUPPLY  COMPANY,  N.  Lexington 
St..  Baltimore.  Md.:  4i;J  Carondflet  St.,  New  Orleans,  La. 
Agents  Porta  and  Ktiiscr  brands  (Torman  Portland  cement. 
Agents  Vultnr  and  IvTiijjbt  brands  Belgian  Portland  uement. 
SEWHALL,  H.  M.,  &  t'O.,  309  Sansome  St..  San  Pranciseo,  Cal. 
Sak's  Ag(?nts  Pobti^sd  Cbment  Vo.  up  Utah. 
Manufaftiirer!!  IM  Diamond  brand  Portland  cement. 
XEWTON  LUMBER  COMPANY.  Pncblo,  Colo. 

Agents  PoiiTLAND  Ckmunt  Co.  of  Utah,  Ltd.,  Salt  Lake  City, 
Utah. 

Mannfac-turers  Hed  Diamond  brand  Portland  eement. 
Agents  DvcKERHOFF  &  SoEiiKB,  Amoenebnrg.  Geminny. 
Manufacturers  DyckerhoiT  brand  Uernmn  Portland  fcment. 
MIBLE  &  CO.,  IMroit,  Mieh. 

Agents  Buffalo  Cemkn-t  Co.,  Lt<i.,  Buffalo,  N.  Y. 
Mannfactiirerp  Buffalo  brand  Portland  and  natural  hydrau- 
lic cements. 
OI,AND  CEMENT  COMPANY.  JfiO  Fifth  Ave.,  New  A'ork. 
Agents  01  and  brand  Swedish  Portland  eement. 
Agents  Hanover  brand  German  Portland  cement. 
OSBORNE,  T.  B.,  1  Broadway,  New  York. 

Sales  Agent  Lawhexce  flj;siE\T  Cti.  of  Pennsylvania,  Sieg- 
fried, Pa. 
Manufaclnrerc  Dragon,  I'nragon.  Monarch  brands  Portland 

Sales  Ag(?nt  Lawren'ck  Ceme.vt  Co..  New  York. 
Manufacturers  Hoffman,  Shield  and  Improved  Shield  brands 
Rosendale  natural  hydraulic  cement. 
PAUE,  WM,,  &  CO.,  (Galveston,  Tex. 

Importers  Englc  br^ind  Belgian,  Hemmoor  Crown  brand  Ger 

niiin  Portl;iii^l  n-mrnt 
On.  Sales  Ageiils  'I'kvas  Poutland  Ckmest  Co,,  Dallas,  Tex. 

Manufacturers  Live  Oak  brand  Portland  cement, 
^•ales  Agents  Iola  PonxE-ANn  Cement  Co.,  Tola.  Kans. 
^[anufacturers  loin  brand  Portland  cement. 
I'ATTI'ntSON.  -T.  K.,  A  CO..  Wilke^^-RaiTe,  Fa. 

Sjilcs  .\geiil>  T,[:[in!ii   i'ourr.Axn  Ckmknt  Co..  Ailentown,  Pa. 
Miiniir;irliinTs  Lrjii^'li  bmn.l  Portland  cement. 

ITIXTSBURG  AND  BUFFALO  COMPANY,  Pitlslmrg,  Pii. 
Agents  Bi-FFALO  (!b;Mic\T  Co.,  Ltd.,  Buffalo,  N.  Y. 
.Manufaetiirera  Buffalo  brand  Portland  and  natural  hydrau- 
lic cements. 


POLLAED,  W.  H.,  &  CO.,  Galveston,  Tex. 

Sales  Agents  Lehiqii  Pobtland  Cement  Uo.,  Alluiitowii,  IV 
Manufacturers  Lcliigli  brand  i'oi'tlaml  cement, 
KAMSAY,  CHAS.  H.,  3S  State  St.,  Albany,  N.  Y. 

Sales  Agent  Ublderuebo  Okmekt  Co.,  lluwe's  Oave,  N.  Y, 
Manufacturers  Kelderberg  brand  Portland  cenuint. 
Manufacturers  Hosendalu  natural  hydraulic  cenicni. 
Maiiufaclurers  Howe'a  Cave  natural  hydraulic  ceiueiil. 
RATHBLIN  CO.,  THE,  Deseronto,  Ont. 

Sales  Agents  The  Canadian  Portland  Cement  Co..  Liu, 
Beserouto,  Ont. 

Manufacturers  Bathbuii's  Star,  Beaver  and  Ensign  branii 
of  cement. 
HEPPLIER,  J.  L.,  53G  Pemi  St.,  Heading,  Pa.' 

Gen.  Sales  Agent  Beadinq  Cement  Co.,  Reading,  Pa. 
Mauufaeturei-8   Reading  brand  Portland  cement  anil  tnt 
proved  Eosendaie  bmud  natural  hydraulic  cement 
ROBINSON  &  CO.,  Philadelphia,  Pa. 

Sales  Agents  The  Heucules  Cement  Co.,  Catasauqua,  P». 

Manufacturers  Hercules  and  Granite  brands  Portland  i 

meat  and   Improved   Lehigh   and   Improved   Roseudili 

brands  natural  hydraulic  cement. 

SAY  RE-NEWTON  LUMBER  COMPANY,  THK,  D.mver,  Colo. 

Agents  Alsen's  Poktland  Cement  Wokks,  Hamburg,  ^ie^ 

many. 

Manufaetnrers  Alsen's  brand  German  Portland  cement 
Agents  Colorado  Portland  Cement  Co.,  Portland,  Colo, 
Manufacturers  Pike's  Peak  brand  Portland  cement 
SCHAUFFLEE,  C.  E.,  737  Monadnock  Blk.,  Chicago,  111. 

Res.  Mgr.  Empire  Portland  Cement  Co.,  Warners,  N.  T. 

Manufacturers  Empire  and  Flint  brands  Portland  cement. 

SEARS,  HUMBERT  &  CO.,  83  Fulton  St.,  New  York;  434  Pro; 

dential  Bldg.,  Buffalo,  N.  Y.;  1310  Chamber  of  Commerce,  C 

cago,  III.;  Fidelity  Mutual  Life  Bldg.,  Philadelphia.  Pa. 

Western  Sales  Agents  Amki:ioan  Cement  Co.,  Philadelfd 

Pa. 

Manufacturers  Giant  brand  Portland  cement  and  Unioni 
Improved  Union  brands  natural  hydraulic  cement. 
Sales  Agents  Whitehall  Portland  Cement  Co.,  Cement 
Pa. 
Manufacturers  Whitehall  brand  Portland  ooment. 
SHENANDOAH  LIME  COMPANY,  Brockett,  Va. 

Agents  Bonneville   Portland  Cement  Co.,   1333-7  R- 
Trust  Bldg.,  Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  ceffl< 
and  Improved  Bonneville  brand  natural  hydraulic  cenie 


CLAIR  &  BABSON,  i43  Liberty  St.,  New  York. 
Sales  Agents  Alecn's  tierioaii  PortluucI  cemi'iit,  ticninuiy. 
Agents  Alskn's  Amiuiican  Portland  Cement  Wuuks.  West 
Camp,  N.  Y. 
|UTH,  GREEN  COMPANY,  Worcester,  Mat^s. 
Sales  Agents  IiAwrbncevillk  Cemknt  Co.,  Binnewater,  N.  Y. 
Manufacturers  Beach's  Rosendale  brand  niitural  hydraulic 
cement. 
YDER,  HIRAM,  &  CO.,  329  Broadway,  New  York. 
Sales  Agents  Lehigh  Pobtland  Cement  Co.,  Alleninwn,  Pa. 

Manufacturer!;  Lehigb  brand  Portland  eenicnt. 
Sales  Agents  Alpha  Poiitl.*kd  Cement  Co.,  Easton.  Pa. 

Manufacturers  Alpha  baiml  PLU'tlaiid  i-eiueut. 
Sales  Agents  XXX  biuiid  lld.-i'iidak'  jiiiliiriil  bvdrauHo  cement. 
anTHEASTEEH  LIME  AND  CEMENT  COMPANY,  Charleston, 
B.  C. 
Sales  Agents  Lehiqu  Pohtland  Cement  Co.,  AUentown,  Pa. 

Manufacturers  Lehigh  brand  Portlanii  cement. 
Sales  Agents  New  Yohk  and  HoaENOALB  Cement  Co.,  New 
York. 

Manufacturers  Brooklyn  Bridge  brand   Rosendale  natural 
liydranlic  cement. 
Importers  Hemmoor  brand  German  Portland  cement. 
Importers  Hammer  brand  Belgian  Portland  I'cment. 
fAHROW,  FRIDENBERG  &  CO.,  15-25  Whitehall   St.,   New 
York. 
Sales  Agents  Portland  Cement  Fabrik,  Hamburg,  Germany. 
Manufacturers  Hemmoor  Crown  brand   Gorman  Portland 
cement. 
Sales  Agents  The  Misrurgeh    Portland    Cement    Works, 
Hanover,  Germany. 

Manufacturers  Tentonia  brand  German  Portland  cement. 
Sales  Agents  Hoxter  and  Tjauffen  brands  German   Portland 

cements. 
Sales  Agents  Globe  Belgian  Portland  cement, 
?OTJT,  C.  D.,  1  Broadway,  New  York. 
Sales  Agent  Lawrence  Cement  Co.,  New  York. 
Manufacturers    Hoffman,    Shield    and    Improved    Shield 
brands  Rosendale  natural  hydranlic  cement. 
Sales  Agent  The  Lawrence  Cemknt  Co.  of  Pexnsylvania, 
Siegfned,  Pa. 

Manufacturers  Dragon,  Paragon  and  Monarch  lir.inds  Port- 
land cement. 
'OWE-FULLER  COMPANY.  Arcade  Bldg.,  Cleveland.  Ohio. 
Agents  Brier  Hill  Iron  and  Coal  Co..  Youngstown,  Ohio. 
ManufacluLiTs  Brier  Hill  brand  Portland  cement  {pozzuo- 
lana) . 


STRADLKY.  B.  K.  1712  Market  St.,  Fhiliiildphia.  Pa. 

(ipn.  Sales  Agent  and  Sec'y  Vulcan  it  k  Portland  UementCo. 
Manufacturers  Vulcanite  brand  Portland  ceuieut. 
TAYLOR  BROS.,  Camden,  N.  J. 

Sales  AgenEs  Leiiich  Portland  Cement  Co.,  AIlentowE,  Pu. 

MauufactHTerp  Lehigh  brand  Portland  cement. 
Hales  Agents  Alpha  Pohtland  Cement  Co.,  Alpha,  N.  J, 
Mamifacturers  Alpha  brand  Portland  cement. 
THIEIiE,  E.,  99  John  St.,  New  York. 

Sales  Agent  Dyckeriioff  &  Soehne,  Amoeneburg,  Germinv, 
Maniifflcturere  Dyckerhoff  brand  Gtrman  Portland  cement. 
Sales  Agent  Portland  Cement  Fabrik  Stbrn,  Stettin,  Ger- 
many. 

Manufacturers  Star  Stettin  brand  Gornian  Portland  cemenl. 

Sales  Agent  Pohtland  Cement  Fabhik,  Luoncburg,  Oermnny. 

Manufacturers  Heyn  Bros.'  brand  German  Portland  cemenL 

Sales  Agent  Hilton,  Anderson,  Brooks  &  Co.,  Ltd.,  Londiin. 

England. 

Manufacturers  Hilton,  London,  and  B.,  S.  &  Co.,  London, 
brands  English  Portland  cement. 
Sales  Agent  Compaonie  Gekerale  des  Cements  Portusb 
DE  l'Escaut,  Touruai,  Belgium. 

Manufacturers   Koyal    Crown    brand    Belgian    Portland  iHV 
nient. 
THORN  &  HUNKINS  LIKE  AND  CEMENT  CO.,  Ei^rhteenth  aui 
Aurtin  Sts.,  St.  Louis,  Mo. 

F.  P.  HcNKiNS,  Pres.  and  Treas;  Gordon  Willis,  Vice-Pres. 

and  Sec'y. 
Southwestfirn  Distributing  Agents  Atlas  Portland  Cemkst 
Co.,  143  Liberty  St.,  New  York  City! 
Manufacturers  Atlas  brand.  Portland  cement. 
THORN  C:EMBN"T   COMPANY.   113-118   Chnrcb   St..   Buffulr. 
N.  Y. 

Sales  Agents  Lehigh  Portland  Cement  Co.,  Allentown, 

Manufacturers  Lehigh  brand  Portland  cement. 
Agents  Bonneville  Portland  Cement  Co.,   1333-7  R. 
Trust  Bldg.,  Philadelphia,  Pa. 
Manufacturers  Standard  and  Star  brands  Portland 
and  Improved  Bonneville  brand  natural  hydraulic 
Agents  Alpha  Portland  Cement  Co.,  Easton,  Pa. 
Manufacturers  Alpha  brand  Portland  cement. 
TOMKINS,  CAIVIN,  120  Liberty  St.,  New  York. 

Sales  Agent  Newark  Lime  and  Cement  MANUFACTiiRii 
Co.,  Newark,  N.  J. 

Manufacturers  Old    Xcwark    Hoiifiidalc   brand    niilural  by 
draulic  cement. 
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TOKZIHS  BEOS.,  74-94  Passaic  St.,  Newark.  N.  J.;  2h7  Broad- 
way, New  York. 
Sales  Agents  New  auk  and  Rosendale  Lime  and  Cement  Co., 
Newark,  N.  J. 

Manufacturers  Newark  Hoaendiile  brand  natural  hydraidie 
cement. 
Sales  Agents  Dexteh  Pohtland  Cement  Co.,  Nazareth,  Pa. 
Manufacturors  Dexter  brand  Portland  cement. 
TBEADWAY.  H.  F..  928  Stock  Exchange  Bldg.,  Chicago.  III. 
Gen.  Sales  Agent  Omega  Portland  Cement  Co.,  Jonesville, 
Mich. 

Manufacturers  Oniejra  brand  Portland  cement. 
UNION  AKEOH  CEMENT  COMPAlTy.  141  Erie  St.,  Buffalo,  N.  Y. 
Daxiel   N,   I.(irK«iinii.   Dir. :   Wm.   C.   Newman,   Dir.  and 

Tira;'. ;  Edwin  i'i/i:v.  Siilcsnian  and  Mgr.  of  office. 
Sales  Agents  for  H.  L.  &  W.  ('.  Newman,  Akron,  N.  Y.,  and 
Akron  Cement  Wobks,  Akron,  N.  Y. 
Manufacturers  Akron  Red  Star  brand  natural  hydrauHc  ce- 
ment. 
UNITED    BnLDING    MATERIAL   COMPANY,    13-21    Park 
Row,  New  York  City. 
R.  W.  Lkslev.  Pres. ;  Wallace  Kjso,  Jr.,  Sec'y;  Frbd'k  J. 

JiGUENs,  Treas. 
Sales  Agents  for  The  AMEBirAv  Cement  Co.  of  New  Jersey, 
22  S.  Fifteenth  St.,  Philadelphia.  Pa. 

Manufacturers  of  Giant  brand  Portland  cement  and  Im- 
proved Union  and  Union  brands  natural  hydraulic  cement. 
TOLLMER  &  REGISTER,  rifi-T  Harrison  Bldg.,  Fifteenth  and 
Market  Sts..  Philadelphia,  Pa. 
Sales  Agents  Atlas  Portl.ind  Cement  Co. 

Manufacturers  Atlas  brand  Portland  cement. 
Sales  Agents  Union  Akron  Cement  Co, 
Manufacturers'  Agents  Akron  Star  brand  natural  hydraulic 
cement. 
WAIDO  BEOS.,  102  Milk  St..  Boston,  Mast. 

Agents  Atlas  Portland  Cement  Co.,  New  York. 

Mannfacturers  Atlas  brand  Portland  cement. 
Iraporters  Alsen  brand  Portland  cement. 
Agents  Hilton,  Anderson.  Brooks  &   Co.,   Ltd.,    Ijondon, 
England. 

Manufacturers  B.,  S.  &  Co.,  London,  brand  English  Port- 
land cement- 
.\gentp  H.  n.  Meier  &  Co.,  Bremen,  Germany. 

L    Manufacturers  Meier's  Puzzolan  cement. 
Agents  The  I^wrence  Cbme.vt  Co..  New  York. 
Manufacturers  Hoffman  brand  natural  hydraulic  ccnii-nl. 
e=^- J  k 
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WAENEE,  CHARLES.  COMPANY.  Equitable  Blrtg.,  Wilmington, 
Del.  -,  Laiit!  Title  Bldg.  Philadelphia,  Ta. ;  G6  Maiden  Lane,  New 
York. 

B.  T.  Warner,  Pres. ;  Alfred  D.  Warnbb,  Vicp-Pres. ;  Jons 
RiciiARDSONj  Jr.,  Treas. :  Chas.  G.  Bye,  Soc'y. 
Sales  Af^nts  for  Nazareth  Cement  Co. 

Manufacturers  Nazareth  brand  Portland  cement. 
Sales  Agents  for  Sovereign,  Royal,  Municipal  brands  Portliinii 

cement. 
Sales  Agents  for  Warner's  Improved  hydraulic  cement. 
Sales  Agents  for  Sooibte  A^jonyme  Union  Fratehnelle. 
Manufacturers  of  Triton,  Black  Eagle  and  Star  brands  Bel 
gian  Portland  cements. 
Sales  Agents  for  Blanc  Stainless  Portland  cement   (ponno 
lana). 
WAENER,  MILLER  &  CO.,  New  Haven,  Conn. 

Agents  Bonneville  Portland  Cement  Co.,  1233-7  E.  E. 

Trust  Bldg.,  Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement 

and  Improved  Bonneville  brand  natural  hydraulic  cement 

WASHBURN  BEOS.  &  CO.,  Jersey  City,  N.  J. 

Agents  Bonneville  Portland  Cement  Co.,   1233-7  B. 
TniBt  Bldg..  Philadelphia.  Pa. 
Manufacturers  Standard  and  Star  brands  Portland  cement 
and  Improved  Bonneville  brand  natural  hydraulic  cement 
WATERS.  J.  Ct.,  &  SON.  Washington,  D.  C. 

Agents  Bonneville  Portland  Cement  Co.,  1233-7  R.  B. 
Trust  Bldg.,  Philadelphia,  Pa. 

Manufacturers  S^ndard  and^Star  brands  Portland  cement 
and  Improved  Bonneville  brand  natural  hydraulic  eemeni 
Sales  Agentti  LsniGn  Portland  Cement  Co..  AUentown,  Pa. 
Manufacturers  Lehigh  brand  Portland  cement.  ^ 

WELLIVER  HARDWARE  COMPANY,  DanviUe,  Pa. 

Agents  Bonneville  Portland  Cement  Co.,  1333-7  R.  B.  J 

"Trust  Bldg.,  Philadelphia,  Pa.  I 

Manufacturers  Standard  and  Star  brands  Portland  cement  ] 

and  Improved  Bonneville  J) rand  natural  hydraulic  cement  i 

WESTERN   CEMENT   COMPANY.   Louisville,  Ky.       Chicago  | 

ORice,  718  Chamber  of  Commerce  Bldg.  1 

Sales  Agents  of  the  following  companies  and  brands  of  Louie-  ' 

ville  natural  hydraulic  cement: 
Banner  Cement  Co.,  Sellersburg,  Ind.     Manufacturer?  Ban- 
ner brand. 
Clark  Co.    Cement  Co.,  Sellershurg,    Tnd.    Manufacturers  i 
Mason's  Choice  Hammer  and  Trowel  brand. 
XJBE  Cement  Co.,  Sellersburg,  Ind.     Manufacturers  Globa^ 
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ilrcn  OnKTit  Cnmpnnu—Cnntiit'ieil. 

GoiJiGN  Rule  Cement  Co.,  Sdlersburg.  Ind.  Miiiiufactiireri^ 
Arm  and  Ilaiuincr  brand. 

HoosiEK  Cement  Co.,  Si'lk-riiburp;,  Ind.  Mannfai'turtTs  Hod 
and  Shovel  brand. 

IsDiANA  Cement  Co.,  Charlestown,  Ind.  ManufactnrerB  Lion 
brand. 

Kektucky  .ind  iNniAN.i  GuMBNT  Co..  .Tt'ffcrsonville  and  Wat- 
son, Tnd.     Manufacturers  Eaplp  brand. 

LoL'isviLLE  Cement  Co.,  Louifiville,  Xy.  Manufacturers 
Speed's  Star,  J.  Hulmc  Star,  Horseslioe  and  S*S  brands. 

New  Albany  Cement  Co.,  Ngw  Albany  and  Haussdale.  Ind. 
Mannfadiirere  Crown  brand. 

Ohio  Valley  Cement  Co.,  Jeffprsonville  and  Cementville, 
Ind.     Mannfflctnrprp  Fern  Tjfaf  brand. 

Silver  Cbeek  Cement  Co.,  Lnuisvillp,  Ky.,  and  Cementville, 
Ind,     Manufacturers  Aeom  brand. 

Standard  Cement  Co..  Tjouisville,  Ky..  and  Charlestown,  Ind, 
Manufacturers  Best  4  brand. 

Union  Cement  and  Lime  Co.,  Louisville.  Ky.,  and  Cement- 
ville, Ind.  Manufacinrers  Black  Hiamond  and  Anchor 
brands. 

United  States  Cement  Co..  Sellersburg,  Ind.  Manufactur- 
ers Flatr  brand. 

^  HOW  TO  BlILD  IP  BISINESS 


The  cardinal  point  in  business  success  Is  to  make 
yourself  known  to  every  person  who  can  add  anything  to 
your  business. 

It  Is  not  possible  for  you  to  know  all  these  people,  but 
they  can  be  made  to  know  about  you.  This  Is  your 
advantage. 

Advertisingdoes  this.  I (  opens  the  field.  Success  de- 
pends on  how  wisely  Ihls  advertising  Is  done.  If  it  reaches 
people  In  your  line  it  pays. 

If  you  want  business  from  the  field  represented  by 
Municipal  Engineering  Magazine  it  will  pay  you  to 
advertise  In  it. 


[  Don't  You  Want  Equal  Advantage  in  this  Field  | 

o\arnAJiruTJVuijxrinnA/iru\AjTriJvuuuviJTnn/iruin/i^ 


356       DIRECTORY  OF  AMERICAN  CEMENT  INDUSTRIES. 

WESTEEN  LIME  AND  CEMENT  COMPANY,  Milwaukee,  Wis. 
Agents  for  States  west  of  Lake  Michigan  to  Montana  for  At- 
las Cement  Co.,  143  Liberty  St.,  New  York. 
Manufacturers  Atlas  brand  Portland  cement. 

WESTERN  WHITE  LIME  COMPANY,  Kansas  City,  Mo. 
Sales  Agents  Banner  Cement  Co.,  Cementville,  Ind. 

Manufacturers  Banner  brand  Louisville  natural  hydraulic 
cement. 

WHEELOCK,  S.  W.,  Cooper  Bldg.,  Denver,  Colo. 

Sales  Agent  Cement  Department  Illinois  Si^eel  Co.,  1060 
Rookery,  Chicago,  111. 

Manufacturers  Universal  brand  Portland  cement. 
Manufacturers  Steel  brand  cement  (pozzuolana). 

WHITMORE,  RAUBER  &  VICINUS,  Rochester,  N.  Y. 
Agents  Buffalo  Cement  Co.,  Ltd.,  Buffalo,  N.  Y. 

Manufacturers  Buffalo  brand  Portland  and  natural  hydrau- 
lic cements. 

WHITNALL  &  RADEMAKER  CO.,  Milwaukee,  Wis. 

Agents  Bonneville  Portland  Cement  Co.,  1233-7  R.  E. 
Trust  Bldg.,  Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement 
and  Improved  Bonneville  brand  natural  hydraulic  cement. 

YOUNGSTOWN  ICE  COMPANY,  THE,  Youngstown,  Ohio. 

Agents  Brier  Hill  Iron  and  Coal  Co.,  Youngstown,  Ohio. 
Manufacturers  Brier  Hill  brand  Portland  cement  (pozzuo- 
lana). 


iSIFIED   DIRECTORY  OF  CEMENT  DEALERS 

AND  USERS 
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?ity  Lumber  Co. 
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s  Hardware  Co. 

1  Bros.  &  Co. 

bobbins  &  Son. 

Jchuster. 

EILD— 

T  &  Co. 

i'reeman. 


TUSCALOOSA— 

Allen  &  Jamison  Co. 
TUSCUMBL^— 

B.  J.  Brinkley  Grocery  Ca 
UNION  SPRINGS— 

C.  C.  Clark. 
W.   B.  Dopies. 
Hanson  Bros. 

WOODLAWN- 
M.  F.  Wood. 

ARIZONA. 

PHOENIX— 

J.  B.  Dougherty. 

W.  I.  Horner. 

Henry   W.    Ryder. 

E.  M.  Skinner. 

Ezra  W.  Thayer. 

The  Valley  Lumber  Co. 
TUCSON— 

J.   Knox  Corbett. 

Thomast  Wilson. 

ARKANSAS. 

BATESVILLE— 

Theo.  Maxfleld  &  Bros. 

Talley  Lumber  Co. 
CAMDEN— 

J.   P.  Wright. 
CONWAY— 

Cole  &  Co. 

Frauenthal  &  Schwarz. 
FORT  SMITH— 

Dyke  Bros. 

Kenney  Bros.,  20  S.  6th  St. 

J.  M.  Tenney  &  Co.,  201  S.  9th  St. 
HELENA— 

Herman  Carville  Co. 

D.  F.  Hargraves  &  Go. 
Straub  Pressed  Brick  Co. 

HOT  SPRINGS— 

S.  A.  Sammons  &  Son. 
LITTLE  ROCK— 

M.  R.  Denie,  104  B.  Markhan  St. 

D.  E.  Jones,  413  B.  Markhan  St. 
PARAGOULD— 

Paragould  Lumber  Co. 
TEXARKANA— 

Chatfield  &  Buhrman 
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OAIilFORNIA. 

ALAMEDA— 

E.  M.  Derby  &  Co. 
AUBURN— 

H.   H.   Buhring. 

R.    J.   Hancock.' 
BEIRKELEy— 

P.   L.    Fobs   &  Co. 

J.  A.  Marshall. 

H.  L.  Whitney. 
CHICO— 

J.  A.  Walker. 
FRESNO— 

Barrett  Hicks  &  Co. 

Donahoo  Bmmens  Co. 

L.   Einstein   &  Co. 

Kutner  Groldstein  Co. 

W.  R.  Madary  Mill  Co. 

C.    S.   Pierce  Lumber  Co. 

Valley  Lumber  Co. 
GRASS    VALLEY— 

Elam  Biffgs  Hdw.  Co.,  14  Hill  St. 
Elam  Bigrgs,  Pres.  and  Manager;  A. 
Bunney,  Secy.;  N.  E.  Biggs,  Treas. 

Brady  &  Cassidy. 

Richard  Noell. 
HANFORD— 

Central  Lumber  Co. 

L.  Davis. 

J.    P.   English. 

Wendling  Lumber  Co^ 

LONG  BEACH- 
San  Pedro  Lumber  Co. 

LOS   ANGELES— 
Prank*  H.   Jackson,   104  S.    Broadway. 
Sprekels   Bros.    Commercial     Co.      (J. 

B.    Alexander,    Agt.,    200    S.    Spring 

St.) 
Union   Lime   Co. 

MARYSVILLE— 
W.  T.  Ellis  &  Son. 
J.  R.  Garrett  Co. 

MODESTO— 
The  Modesto  Lumber  Co. 

NAPA— 

A.  Halt  Warehouse  &  Lbr.  Co. 

F.  G.  Moyse. 

OAKLAND— 
C.  W.   Emery,  1155  23d  ave. 
Howard  Co.,   Howard's  Wharf,  1st  & 

Market  St. 
C.  J.  Jacobson,  860  Union  St. 
Pierce     Hardware     Co.,     1108    &     1110 

Broadway. 
Remillard  Brick  Co.,  Clay  N.  W.  Cor. 

2d   St. 
E.   B.   &  A.   L.   Stone  Supply  Co.,  900 

Broadway. 

PASADENA— 
The  L.  W.  Blinn  Lum.ber  Co. 
Kerckhoff  Cuyner  Mill  &  Lumber  Co. 
Patten  &  Davies  Lumber  &  Fuel  Co. 

PaCTALUMA— 
A..   Kahn. 

JO.  P.   McNear. 


POMONA— 

Blinn  Lumber  Co. 

Kirckhoff  &  Cuzner. 
RED   BLUFF— 

Holt  &  Gregg. 
REDLANDS— 

Newport  Lumber  Co. 
RIVERSIDE- 
GUI  Norman  Co. 

Newport  Lumber  Co. 

Russ  Lumber  and  Mill  Co. 
SACRAMENTO— 

Cowell  &  Co.,  509  I  St. 

W.  P.  Fuller  Co,  1078  Second  St. 

Kreuzberger,   513  I  St. 

Shaw  Ingram  Batcher  Co.,  217  J  St. 
SAN  BERNARDINO— 

John  G.   Eikleman. 

Gill  Norman  Lumber  Co. 

Adolph  Johnson. 

Wilcox  &  Rose  Co. 
SAN  DIEGO— 

Henry  Cowell  Lime  &  Cement  Co. 

J.  S.  Schirm,  foot  of  3d  and  4th  Sts. 

Spreckles  Bros.'  Commercial  Co.,  At- 
lantic and  G  Sts. 

Wyman  Greundike  &  Co. 
SAN    FRANCISCO— 

Alsana  Cement  Co.,  634  Mission  St. 

Alsen's  Portland  Cement  Wks.,  Mills 
Bidcr. 

Asbestos  Fire  Proof  Co.,  112  First  St 

Balfour,  Guthrie  &  Co.^ 

California    Cement    Co.,*  Tenth    and 
Brannan  St. 

S.  R.  Church,  307  Sansome  St. 

Henry  Cowell,  211  Drumm  St. 

Forbes  Bros..  307  Sansome  St. 

Girvin  &  Eyre,  307  California  St. 

W.   R.   Grace  &  Co.,   California  and 
Battery. 

H.    T.    Holmes    Lime    Co..    L'4    Sacra- 
mento St. 

Meyer,  Wilson  &  Co. 

H.    M.    Newhall   &   Co..   309   Sansome 
St. 

J.  J.   North,  343  Berrv  St. 

Joseph    Scheerer    &    Co.,    Tenth   and 
Brannp.n  Sts. 

John  Tuttle.  516  Haight  st. 

Usona    Portland    Cement    Co.,    Par- 
rott  Buildias. 
SAN    LEANDRO— 

N.    L.    Hansen. 

J.    Larsen. 

Fred    Schmidt. 
SANTA  ANA— 

H.    E.   Frielster. 

C.  E.  Granard. 

Frank    Hiel. 

Chris  McNeill. 

H.   E.  Smith. 
SANTA   CLARA— 

J.    C.   McPherson,  * 

Pacific   Mfg.   Co. 
SANTA  CRUZ— 

Henry  Cowell  &  Co. 
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bson  Lumber  Co. 

)0  SPRINGS- 

Fowler  Lumber  Co. 

Lumber  Co. 

Lumber  Co. 
Lumber  Co. 

Barrows  Lime  Co.,  1928  15 tb. 
Lumber  &  Mfg.  Co.,  15th,  cor 

Sts. 

J.  Fisher  &  Co.,  1700  15th  St. 
z   &   Hovrard  livmber   Co., 

Cor.  Liarlmer  aud  7th   St. 
Hovrard        Prea.;     O.     H. 
Secy.;  B.  Colden,  Treas.) 

Lumber  &  Supply  Co.,  N.  W. 
Ipin  and  39th  Ave. 
Steel    Co.     (S.   W.   Wheelock, 
.gt.),  625  Cooper  Bldg. 

McBrlde.  2046  Stout  St. 

&     McQlnnity,      18th      and 
!  St. 

iton  Fire  Roofing  Co.,  1815  Ar- 
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E.  W.  Hinchman,  Secy.;  W. 
jnton,  Mgr.) 


Den  ver—Contin  ued. 
Edward  W.  Robinson,  N.  B.  cor  W. 

Iowa  Ave.  and  S.  Evans. 
Rocky  Mountain   Fuel   Co.,  1010  16th 

St. 
The  Say  re-Newton   Lumber  Co.,   23d 

and  Blake  Sts. 
Seubert  &  Heimbecker,  729  15th  St. 
B.  F.  Threewit,  19th  and  New  Haven. 

FLORENCE— 

Albert  Brown. 
FORT  COLLINS— 

Corbin-Black- Wilson  L.  Co. 

R.  R.  McGregor. 

S.  B.  Purdy.  % 

GRAND  JUNCTION- 

Mayo  &  Endner. 

Rajney-Perce  L.   Co. 

P.  A.  Rice. 
GOLDEN— 

J.   H.   Linder  &  Co. 

H.   T.   Quick. 
GREELEY— 

W.  L.  Clayton. 

Wm.  Mayher. 

Neill  Bros. 
JULESBURG— 

C.  F.  Iddings. 
LA  JUNTA— 

James  McNeen. 

LEADVILLE— 
The  John  Harvey  Fuel  &  Feed  Co., 
cor.   12th  and  Hemlock  Sts. 

LONGMONT— 

D.  C.  Donovan  &  Co. 
Longmont  Lumber  Co. 
H.   Riddiford  &  Co. 

OURAY— 
B.  H.  Taylor,  Box  895. 

PUEBLO— 

Hughes    Bros. 

Newton  Lumber  Co. 

Pueblo  Lumber  &  Mfg.  Co 

Standard  Fire  Brick  Co. 
ROCKY  FORD- 

English  Lumber  Co. 

Gibson  Lumber  Co. 
SALIDA— 

S.  M.  Jackson  Lumber  Co. 

Salida  Lumber  Co. 
TELLURIDE— 

Stubbs  &.  Jakway. 

Tomkins-Hunt  Hardware  Co. 
TRINIDAD— 

O.    L.   Davis. 

Hughes  Bros. 
VICTOR— 

Colo.  T.  &  T.  Co. 

CONNECTICUT. 

ANSONIA— 
Ansonia  Flour  &  Grain  Co. 
Royal   Halbrook. 
Lockwood   Hotchklss. 
Charles  B.  Wooster. 


^^l^^uu^TOlW^i^sicA^SSi^^TO^mSa^l 

BBIL-GEPORT-^ 

PUTNAM- 

The  H.   M,   Purdy   L'o. 

John  A.   Pou  &  Co, 

Wheeler  &    Howes 

Perrj'  &  Blom. 

BHiaroi^ 

The    Wheaton    Building     &     IM 

D.   B.   Judd   &  Co. 

Co.     B.  M.  Wheaton.  prea.  41 

Sailon  &  Blrone- 

E.  M.  Corbin,  sec'y.  &  treaa.    " 

ROCKVILLE- 

S.  A.  Wilder  &  Son. 

Frank  Grant. 

DAN BURY— 

Gef,rse  W.  HllL 

Robt.  S,  HlBoock.  11-13  Cetilre. 

BH ELTON— 

DANlEiaON— 

D,  W.   Clark. 

J.  A.  Nichols  &  Co. 

SOITTHINGTON- 

C.  A.   Young  &   Co. 

Boi.lhlngton  Lumber  &  Feed  C« 

DEHBT- 

aOirTH  NORWALK- 

F.  Halloek  &  Co. 

Raymond  Bros. 

FARMINQTON— 

STAFFORD  SPRINGS— 

N.  O.  Keyes- 

E  C.   Dennis. 

W.  E.  Dlroond. 

Jamea  Maher. 

Glover  &  Son. 

Smith  &  Maher. 

STAMFORD— 

Walerbury   &   June. 

L.  Blondd. 

HAHTFORD- 

SEth  Beldtn  &  Son,  69  Cc.mmerce  St. 

Dean  &   Horton. 

millnsB'   Sidewalk  &  Masons'   Supply 

STONINGTON— 

Co.,   415  ShelfJon  81. 

Wm.    P.   BbidioBs. 

Chaa.  Coburn,  154  State  SI. 

TORRINGTON— 

Van  Name  &  Co..  278  Aaylum  SI. 

Bronswi    Bros. 

WatHon  &  JackHon,  383  eiielclon  St. 

Hotchklaa  Bros.'    Co. 

JBWEJTT  OITY- 

UNIONVILLB- 

B.    R.    ChuiW 

The  Parsons  Lumber  and  Han 

NAUGATUCK- 

Company.       Dan'l     Mason,      ; 

NauEaluck  Dumber  &  Coal  Co. 

Luke  A.  Parsons,  Secy.;    Jol 

NEW   BRITAIN— 

Parsons.  Treas. 

City  Coal  &  Wood  Co..  MB  Main  St. 

Santord   &   Hswley. 

New  Britain  Lumber  &  Coal   Co. 

WALLINOFORD- 

People's  Wood  &  Coal  Co. 

Horace  Batsford. 

T.   B.    Wilcox. 

Dlckennan  Hdw.  and  Sup.  Ca 

NEW  HAVEN- 

H.  B.  Todd  &  Son  Co. 

E-  A.   Chatfleld  &  Co- 

C.    F.  Wooding, 

The  Warner.  Miller  Co. 

NEW  LONDON- 

Apothecaries  Hall  Co, 

Blabop  a  Co.,  el  Water  St. 

C.  V.  &  T.  P.  Atwood. 

The  P,  H.   &.  A.  H.  Cbappell  Co..  2S6 

Gadoey  &  Martin. 

Bank. 

Chaa:  Jackson   &  Son. 

Moses  Darrow,  SI  Water  St. 

J.  W.  Jaffney  &  Co, 

The    FiBhera     Island      Mfg.      Co.,      Bl 

WILLIMANTIC— 

Slate  St. 

C.  L  Boss. 

Wm.  HIgglna,  366  Bank   St. 

HlUhouae  &  Taylor. 

NORWALK- 

John  H.  Ferris. 

WINSTED- 

Charles  T.    Leonard. 

Bronson   Bros. 

A.   J.   Meeker  &  Co. 

J.  C.   Burwell. 

Raymond  Bros, 

NORWICH- 

Carpenter  &  TV!  11  lu  ma. 

Peck.   McWllllBms  &   Co. 

deii^\ware:. 

SlauEheter  &  Bice. 
CKORGETOWN- 

S.  J.  OSBORN,  JR.  &  CO. 

Asphalt  and  Granitoid 

W.  J.  ThoroiiEhgood. 
MIDDLETOWN— 

ROOFINQ,  FLOORS  AND  WALKS 

a.   R.  HuHll. 
MTIjFORD — 

1  ■..mhined  Curb  ami  Gutter 

A.   K.   Hall  &  Bon. 

Hearn.  Adkins  &  Powell. 

^^^ 

^ 
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ASTUB- 

BHiason. 

£Lstle  Brick  and  Ldme  Co. 

JGTON— 

I.  Solomon. 

M    AVarner    Co.,    Eiialtable 


STRICT  OF  COLil'MBIA. 

^GTON— 

Portland  Cement  Co.,  11th  St. 

Y.  Ave.,   N.   W. 

&   Ross,   614  11th   St.,   N.   W. 
,  Geo.  M.,  641  New  York  Ave., 

Harry  W.,  1559  31st  St.,  N.  W. 
.n  Construction  Co.,  902  F  St., 

r 

Edward  T.,  Delaware  Ave.   & 

,  N.  K 

?,   John  Herbert,  520  13th  St.. 

rland   Valley   Cement   Co.,   602 
.,    N.    W. 

&    Co.,    Washington    Savings 
Bldg. 

Lime   &   Coal   Co..    N.   Capi- 
;  E  Sts. 

.  Gustav,  509  H  St.,  N.  E. 
.  Louis,  1001  7th  St.,  N.  W. 

Henry   A.,    New   Jer»ey   Ave. 
Sts.,  N.  W. 
ne  Plaster  Co.,  6th  St.,  Wharf, 

i  F.  Lewis,  1501  7th  St..  N.  W. 

James  H.,  McGill   Bldg. 
al  Mortar  Co.,  612  F  St.,  N.  W. 
ic    Hydraulic   Cement   Co.,   930 
.  N.  W. 

Thomas  W.,  902  F  St.,  N.  W. 

Robert  P.,  610  13th  St..  N.  W. 
f.     Alexander   M.,    1413   G   St., 

f,   W.   Kelsey,   1413    G    St.,   N. 

Fernando    H.,     490     I»uisiana 

and    Bros.,    Washington    Sav- 

Bank  Bldg. 

-,    Noble    J.,    Florida    Ave.    & 

t.,   N.   "W. 

•.J.    T.,    Song,      204    10th    St., 

r. 

;,'  J.  G.,  &  Son,  1045-1047  32d  St.. 

ley,    Joseph    M.,    314    inth    St.. 

FLORIDA. 

S'DINA— 

Hoyt  &  Co. 

Bros. 

VILLE— 

Hardware  Co. 

Iddins. 

'homas. 


JACKSONVILLE— 
Georare  R.  Foster,  Jr. 

Chas.  R.  Tyson. 
KEY  WEST— 

Wm..  Curry's  Sons. 

John  W.  Johnson. 

Wm.  A.  Johnson  &  Bro. 
LAKE  CITY— 

A.   B.  Hart. 
DC  ALA— 

Mclver  &  McKay. 
PALATKA— 

W.  R.  Merryday. 

Vertrus  &  Co. 
PENSACOLA— 

W.  F.  Lee.  Cy.  Eng. 
TALLAHASSE— 

Gllmore  &  Davis  Co. 

L.  C.  Yaeger. 
TAMPA— 

Burton  E.  Coe  Co. 

I.  S.  Giddins  &  Co. 

Knight  &  Wall  Co. 

So.  Lbr.  &  Supply  Co 

GEORGIA. 

ALBANY— 
Cruger  &  Pace. 
J.   D.   &   B.   L.   Weston. 

AMERICUS— 
L.   G.   Council. 
P.   L.   Holt. 
Johnson  &  Harrold. 

ATHEN»- 
J.   H.  Huggins  &  Son. 
E.   L.   Lyndon. 
Moss  Mfg.  Co. 
W.  J.  Smith  &  Bros. 

ATLANTA— 
Dunning  &  Son.  14  N.   Forsyth  St. 
Holdt   &   Bullington,     836     Equitable 

Bldg. 
V.  H.  Krlegshaber,  6  N.  Forsyth  St. 
C.   P.   Murphy   &  Son,   6  N.   Forsj-th 

St. 
Byron   Sanders.  24»4  Whitehall   St. 
Sclple  Sons.  8  Loyd  St. 

AUGUSTA- 
Burum  Miller  &  Co. 
Nixon  &  Co. 

W.  J.    Rutherford   &  Co..  102  Wash- 
ington St. 

BAINBRIDGE— 

Johnson  Hardware  Co. 

I.   Kroilecki. 

E.   J.   Willis  &  Co. 
BARNBSVILLE— 

Turner  &  Prout. 
BRUNSWICK— 

Coney  &  Parker. 
CARTERSVILLE— 

Ladd  Lime  Works. 
CEDARTOWN— 

J.   H.   Dodds. 

Hall   &   Barr. 
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COLUMBUS— 

Wm.  Beach. 

Bush  Hardware  Co. 

T.  L.  Gruyard,  1318-1320  First  ave. 
CORDELE— 

Cordele  Sash,  Door  &  Lumber  Co. 
DAWSON— 

W.  W.  Farnum. 

Variety  Works  Co. 
ELBERTON- 

Elberton  Hardware  Co. 
GAINESVILLE— 

J.  R.  Canning. 

C.  L.  Deal. 
GRIFFIN— 

W.  H.  Newton  &  Co. 

Newton  Coal  &  Lumlipr  Co. 
LA   GRANGE— 

H.  C.   Butler. 

Plk'^   Bros. 
MACON— 

T.  C.  Burke.  358-362  Third  St. 

Marsee  &  Felton. 

WlUingham  Sash  and  Door  Co. 
MARIETTA— 

Anderson  Bros. 

L.  Black  &  Son. 

C.  E.  Henderson. 
MILLEDGEVILLE>- 

Cook  Lumber  Co. 

J.   R.   Hines. 
MOULTRIE- 

J.  W.  Dukes. 

A.  Huber. 
NBWNAN— 

W.    S.   Askew  &  Co. 

R.   D.   Cole  Mfg. 
QUITMAN— 

G.  W.  Aurett. 

J.   H.   Wade. 
ROME~ 

N.  S.  Bale. 

N.  J.  Huffaker. 
SANDERSVILLE- 

C.  A.  Adams. 
SAVANNAH— 

C.    M.    Gilbert    &    Co.,     Bay     &     W. 
Broad  Sts. 

Andrew   Hanley    Co.    (T.    J.    Dinkins. 
sec'y.    &   treas.). 
THOMASVILLE— 

J.  W.  Dillen. 

J.  F.  Evans  &  Son. 
VALDOSTA— 

Boothe   &   Kent. 

C.  B.   Peeples. 
WAYCROSS— 

D.  J.    Crawley. 

S.  A.  Marshall,  9  Lott  St. 

IDAHO. 

BOISE   CITY— 
Eaarleson  Lumber  Co. 
Thos.  Finegan. 
Goodwin  Lumber  Co. 
Rldenbausrh  Lumber  Co. 
Bhaw  Lumber  Co. 


MOSCOW— 

Nels  Jensen. 

W.  C.  Lauder. 
POCATELLO— 

J.  W.  Harvey. 

R.  Sevice  &  Co. 
WALLACE— 

Anderson  &  Potter. 

Josei^h  Turner. 

ILLINOIS. 

ALTON- 

Henry    Watson. 
ANNA— 

Finch  &  Schick. 
ARCOLA— 

The  Central  Lumber  Co.  (F.  H 
Jones,  Pres.,  Tuscola;  Geo.  Bent 
V.  Pres.,  Chicago;  H.  W.  Pa:ten. 
Treas.  &  M2T.). 

W.   W.    Hawkins   &   Co. 
AURORA— 

J.  E.  Salisberg  &  Co. 

White  &  Todd. 
BEARDSTOWN— 

Beardstown  Lbr.   &  Grain  Co. 

Borehardt  &  Steins. 

W.   H.   Rhineberger. 

Schmoldt  Bros, 

BELLEVILLE— 

Fr€d  C.   Daab. 

Reeb   Bros. 

Christian  Schaefer. 
BELVIDERE— 

O.  H.  Wright  &  Co. 
BLOOMINGTON— 

T.  F.  Harwood  &  Sons. 

Parker  Bros. 

CAIRO— 

H.  H.  Halliday. 

Kelly     Bros'.      Lbr.    Co.,      ]9n    Com 
Ave. 

Chas.  Lancaster. 

P.    T.    Langan. 
CANTON— 

Andrews    Bro^. 

Dan  Mackret   &  Co. 

CARLINVILLE— 

C.  F.  Barrick  &  Co. 
McClure,   Hemphill  &  Ross. 
Jno.  Moody   &   Son.     . 
Shale.  Brick  &  Tile  Wks. 

CARROLLTON— 

L.  S.  Bushwell. 
CARTHAGE- 

M.  J.  Helfrlch  &  Co. 

W.   E.   Lyon  &  Co. 

D.  S.    Strader. 
CENTRALIA— 

H.   Condit  &  Son. 
Chas.  A.  Glore. 
J.  W.   Tate. 
CHAMPAIGN— 
Alexander  Lumber  Co. 
Jno.  W.  Stipes. 
W.  W.  Walls  &  Co. 
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r.   Allen  &   Co. 
ESTON— 

Bros. 
T  &  Son. 
Griffin. 
1  &  Son. 
50— 

Portland     Cement     Co.,     1210 
iber  of  Commerce. 

ican  Cement  Co.  1810,  1»8 
blnKtou  St. 

.'  B'ackman,  8143  Muskegon  Ave. 

^r  Cement  Co..  liOS  Manonio 
l»le. 

.  Barker.  2487  W.  Twelfth  St. 
t  Mfg.  Co.,  1216  Merchants' 
I  &  Trust  Bids. 

i>n     U.     Bamiett.  .  Mar«iaette 

lerk,  Blglow     &    Co.,    1635.      84 

Duren. 

1   S.    Brandon,   115   \V.   6Bth. 

et    Portland    Cement    Co.    1310. 

Vashinfton. 

?o  Ballast  Co.,  The  Rookery. 

:o    Cement     Coating     Co.,    737 

ad  nock. 

:o   Crushed   Stone   Co.,   928,   108 

ille. 

so  Portland  Cement  Co.» 
k  Bxehanare. 

is  Connelly,  311  Oxford  Bldg. 

ril    li.    Cox,    1511    Marquette 

Culmer  &  Son.  7325  Woodlawn. 
E.  Dee,  219  Royal  Ins.  Bldg. 
re  \%%  DeSmet,  317  Chamber 
onimeree  Bldflr. 

ison  Cement  Co.,  931  Marquette 

;  &  Shepard  Co..  184  LaSalle  St. 
Drueeker,   100  N.   Canal   St. 
•e    Portland    Cement     Co.,     737 
ad nock. 

Mfg.  Co.,  731-33  S.  Ashland  Ave. 
fe  Bruckner,  806  N.  Ashland. 
m    City    Sand    Co.,    1203,    88 
ison. 

an-Anieriean    Port.    Cement 
•ka,  1511  Mar«inette  Bldff. 
Haynes,  317  Chamber  of  Com- 
36   Bldf . 

is-Reynolds  Co.,  1210  Chamber 
!ommerce. 

Johnson   Cement  &   Lime   Co., 
188  Madison. 
Bros..  1615  Belmont, 
ehead   Lime   Co..    1106   Masonic 
.?le. 
lette  Cement  Co.,  931,  204  Dear- 

McBean  &  Co.  1,  78  LaSalle  St. 
ham  A  'Wrisbt,  809  Chamber 
I^ommerce. 


Chlvau^ — C'ontin  ut'tl, 
Milwaukee   Cement   Co.,  803.   188 
Madison. 

Monolith   Port.    Cement   Co.,   928.   204 

Dearborn. 
Thomas       Monldinar       Co.,       1007 

Chamber  of  Commerce. 

John  Munch«  118  Uth. 

E.    B.    Myers,   605   Chamber  of  Com- 
merce. 

Otley  Cement  Co.,  611,  138  Washing- 
ton. 

Peerless  Cement  Co.,  928,  106  LaS&lle. 

C.   H.   Rose  Co..  89,  159  LaSalle. 

C.  E.  Schailffler,  937  Iiffonadnock  Blk. 

Fred  Schultz.  658  S.  Halsted. 

Sears  Humbert  &  Co.,  1310  Cham,  of 
Com. 

Stearns  Lime  &  Stone  Co..  166  E. 
Randolah. 

Henry  F.  Treadway.  928.  108  LaS&lle. 

Uii<5a  C«ment  Ass*n,  308  Cham- 
ber of  Commerce. 

Utica   Cement   Co.,   98    Market   St. 

I.  A.  Viall.  i;%\  11H8  S.  Halstead  St. 

Western  Cement  Co..  718,  188  Wash- 
inston. 

N.  A.  Williams  Co.,  219  Washington. 

Wisconsin  Lime  &  Cement  Co..  605 
Cham,  of  Com.  Allen  B.  Cook, 
Pres.;  N.  J.  Drueeker,  V.  Pres.;  E. 
B.  Myers,  Secy.;  W.  L.  Wood, 
Tre&a. 

Wm.  Wright,  1635,  84  Vanburen. 

CHILLICOTHE- 
Chillicothe  Lbr.  Co. 
H.  &  B.  F.  Hunter. 

CLINTON— 
R.  B.  Day  &  Co. 
Kent  &  Co. 
Walter  Taylor. 

COLCHESTER— 
S.  D.  Mills. 
J.  O.  Moon. 

DANVILLE— 
M.  Gunor. 
N.  E.  Holden. 
Hoot  on  Bro.s. 
S.  Q.   &  E.  C.  Lamm. 
McMillan  &  Hill. 
Fred  Prast. 

DECATUR— 
F.   C.   Betzer. 
Decatur  Hard.  P.  Co. 
V.   H.  Parke  &  Son. 

DEKALB— 
Carter  &  Mosher. 
E.  F.  Nichols. 
John  Nichols. 
L.  C.  Schermerhom. 
Geo.  Tervistege. 

DIXON— 
E.  H.  Crabtree. 
Dan'l  Curran. 
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DOWNER'S   GROVE— 

C.  S.  Hughes  &  Co. 

Geo.  T.  Hughes. 

Mertz  &  Mochel. 
DWIGHT— 

W.  H.  Conrad. 

Geo.  W.  Flagrler. 

John  Stewart. 
EAST  ST.  JLOUIS— 

W.  H.  Hill  Lime  &  Cement  Co. 

EDBLSTEIN— 
H.  &  E.  F.  Hunter. 

BDWARDSVIIX.E- 
Frank    J.    Barnett. 
Geo.  Hotz  &  Son. 
John  Stolze  &  Son. 

EFFINGHAM— 
Austin  Lumber  Co. 
Wlldi  Leddy  Lumber  Co. 

ELGIN— 
Adams  &  Seymour,  200  Douglas  Ave. 
Edward  Bell,  451  Enterprise. 
Wm.  Bell,  Room  2,  McBride  Blk. 
Elgin    Brick   &    Tile    Co.,    162   Doug- 
las Ave. 
E.  I.  Gerry,  517  Chicago. 
David  H.  Heger,  111  Division. 
Knickerbocker  Ice  Co.,  10  River  St. 
Henry  McBride,  7  S.  State  St. 
John  S.  Wilcox,  108  Douglas  Ave. 

ELMHURST— 

E.  W.    Fischer   &   Co. 
W.  Overkamp  &  Co. 

EVANSTON— 
Geo.    Brignall. 
Carrier.   Cement   Dealer. 
Evanston  Elevator  &  Coal  Co. 
Leonhardt   Bros. 
B.   B.    Noyes. 

FAiRBTJRY— 
W.    H.    Bartlett. 
Jesse  Stevens  &  Co. 

FAIRFIELD— 
Dickey,   Summers  &  Kramer. 
Fairfield    Lumber    Co. 

FREBPORT— 

R.    L.    Cummings. 

Mrs.    Jennie    Grant. 
FULTON— 

W.  C.  &  J.  C.  Snyder. 

GALENA— 
M.    Friesenecker. 

F.  Linenfelser. 
Wm.  Slniger. 


T.  W.  SPINKS 

SEWER  PIPE,  CEMENTS 

AND  BUILDING  MATERIALS 

49  South.    C0VIN6T0N,KY. 


GALESBURG— 

J.  E.   Hinchliff. 

Thomas    Keefe. 

Hiram  Mars. 

J.  C.  Simpson  &  Co. 

Terry   &   Lewis. 
GALVA— 
"E.  W.  Houghton  Lumber  Co. 

J.  C.  Simpson  Lumber  Co. 
GBNESEO— 

J.  W.   Goss  &  Co. 

Turner    &    Brown. 

F.  L.  Winsor. 
GENEVA— 

Leindecker  &  Hawkins. 

GIBSON  CITY— 
Keiser  &  Holmes  El.  Co. 
Spaulding  Lumber  Co. 

GIRARD— 
Boston  &  Thompson. 
Flood  &  Lowe  Lumber  Co. 

GRANITE  CITY— 
J.  R.  Ewlnff. 

GRATTVILLE— 
J.  M.  Blood  &  Bro. 

GREENVILLE- 
J.  O.  Allen. 

E.  H.  Bigard. 
C.  Chappie. 

H.  B.  Heninger  &  Co. 
S.  Leppard. 
L.  J.  Meyer. 
J.  Reed. 
Urban  Willman. 

HARRISBURG— 
J.  B.  Ford. 
Robt.  King. 

HARVARD— 
W.  D.  Hall. 
Lake  &  Harris. 

HARVEY- 
Harvey   Coal   Co.    (not  inc.).     A.   W. 

Campbell  &  Mrs.  M.  M.  Wood. 
Wausau    Lumber  Co. 

HENRY- 

H.  and  E.  F.  Hunter. 
HIGHLAND— 

S.  Marti. 

F.  B.  Supplger. 

HIGHLAND   PARK— 

John  Middleton. 

Raffcn  &  Baker. 

Alex.    Robertson. 
HILLSBORO- 

H.  M.  Howell. 
HINSDALE— 

Geo.   Bofifer. 
HOOPESTON— 

J.  H.  Dyer  Lumber  Co.. 

Hoopeston  Lumber  Co. 

JACKSONVILLE— 
B.   P.   Andrews  &  Sons. 
J.   S.   &  G.  S.   Russel. 
Smith    &    Stimpson. 
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JYVILLE— 
Christy. 

>cljrell   Lumber  Co. 
Jacobs. 
T— 

en  Buck,  511  Cass  St. 
go  Ballast  Co. 
^   Hayes,  571  Cass  St. 
AKEE— 
ton  &  Kem. 
ufault. 

Hawkins, 
akee  Stone  &  Lime  Co. 
man  &  Son. 

Risser. 
lehle,  12-15  West  Ave. 

.NEE— 
r  &   Trask. 
c  F.  Whiffen. 
e  A.  Wyatt. 
VILLE— 
er  &  Lacy. 
Weeks. 

iT,  Allen  &  Co. 
d  Peintner. 
Shaw. 

e  F.  WiBhtman. 
lNGE— 

^a.sTa.nge  Sand  Co. 
Lyon, 

LLE— 

idyke  Bros. 

Gibson. 

.  Hunter  &  Co. 

r,  Stevens  &  Co. 

fT— 

Derby. 

Helbig. 

r— 

Evans  Son's  Co. 

Pierce  &  Co. 
TOWN— 
.   Simpson. 
t  Yemfel. 
:.N— 

ider   Lumber  Co. 

Ottz. 

..  Simpson. 

an  &  Spitly. 

ORT— 
1  &  Co. 

Ryan. 
B— 
?  &  SimeraL 

Gama^e. 
Hannan. 
ALI^ 
rnesber?er. 

Booth. 
CTTAH— 
kN'.    Uscber, 
ON— 
5  &  R:5^ 
POL  IS  CTTT- 
ixibboiw- 


K.   A.    WUmm. 
J.     HurifUy, 


MOLINE— 

Beder  Wood. 
MOMENCE— 
J.  J.  Klrby  &  Co. 
B.   L.  Tabler. 
MENDOTA— 
Jack   &   Conkev. 
Miller  &  Schml<lt. 
P.    Fockey. 
MINONK- 

A.   B.   KipD. 
MONMOUTH— 
E.  A.  Lord  Fuel  &  Ice  Co. 
Monmouth   Lumber   C\>. 
A.    A.    Rogers. 
Andrew   W.    Ryan. 
J.    W.    Sipher    &    Co. 
MONTICBLLO— 
Geo.  Blain  &  Co. 
Jno.  Maier. 
A.  Li.  Starke  y. 
MORRISON— 
J.    M.    Burtch. 
Perault    &    Son. 
Potter  &  Johnson. 
MOUND    CITY— 
G.  F.  Meyer  &  Co. 
Mound    City   Cry«tal 
iThos.    Boyd,   Preu.; 
Sery.    &    Tn-as. ;     O. 
M^r.;. 
O.    J.    Murphy. 
Parks  &  Hii^gins. 
MOUNT  rAKKOLI^- 

\V.  H.  WIId*'y. 

MOUNT  OLIVK- 

Ni<^mann  Br fm. 

NAPBRVILLB- 

A-  H,  l^idfrlmarj 

M.   Schwartz  ^  (y,. 
XASHVILLB- 

D*ru':k«rr  ik.  Hmi*h. 

W.  O.   V.>ih*. 

NORMA  J^ 

H    W.  ^,\iv:tis%mm^  ik  ''*. 

OAK  PAHK  ' 

A,  Klr^f"^.' 
OLNET 

O.r^r/  yTLYiTiX  *  T.,*  M  f  «    *  -, 
'/TTA  /.'A 

•'>  ••■    •  -  -»    ^   ''  •  ^  ^.,  • 

^a:»a 
K -<;■-.•":  ^  ;::.•»•«*!-. 


PEORIA— 

B.  Bushnell. 

C.  B.  BuUB  t 
Dolaa  &  Mali 
G.  JatiBsen  & 

W.  M.  Lvon 
J.    W.    Ma  eke 


.,  513  S.  Waahlneton. 


PETER3BURG- 

FTed   Apken. 

B.    S.    Cheaney   &   C 
PINCKNEYVJI.1.E— 

B.  P.  Murphy. 

H.   R.    aohulze. 

Oustav  Wanselln. 
PITTSFIBLD- 

Alexander   Lumber 

Loyd  Hardware  Co. 
PLANO— 


Btor 
PRINCETON— 

J.  H.  Brown. 

A.  L.  Davie  &  Son. 

J.  H.  Delano  &  Bo: 
QUINCY— 

Campbell    Bros.,   HI 

The  Flack  Lumber 

Knocb  &  Meyer.  115  D( 

Mlddendorf  ~ 


Han 


Qulni 

237  8 


■    Limi 


ROCHHLLE— 
M.  J.  Bralden. 
C.  A.  Hiier. 
Soulhworth  &  P( 

ROCK  FALL8- 
Coe  &  Van   Sant 
Hubbard  Broe. 
Smith  &  Grater. 

BOCKFORD- 


Port     Byron     Llm. 


BOOKS    m 

Ion  cement:^ 


RUSHVILLE- 
,.  Munroe  & 


J.  G.  Nolan  *  Co. 
ST.  CHARLES— 
St.  Charles  Lumber 
West   Side   Lumber 
Inc.    W.  H.  Townsend.  ] 
more);  J.  E.  Bwltzer.  S. 
&  Kgr. 
SAVANNA- 


D.'  Fulraih. 
BHAWNBETOW 


Robl.    Allen. 
J.    S.    Brown. 
W.   P.   Mclaughlin. 
SPmNGFIKLD— 
Baiter  &  Baker. 

H.  C.  Irwin. 


H.    C.    Buchterkirchen. 

Darlington  Lumber  Co. 
STBBLJNG- 

Moses  Dillon. 

John  Peck. 
STRBATOR— 

J.   C.   Ames  Lumber  Co. 


SI.'LLIVAN- 


r   Co. 


N.   Side  Lumber   Co. 


J,  B.  Porterfleld. 

TUSCOLA— 
The  Alexander  Lumber  Co, 
F.    H.  Jones  Lumber  Co. 

UHBANA— 


ic  ConioQt.    R.vF.  P.  Spalding.. 

I  rDinenI      By  r><oi-lea  n.  .Inmlaa 

-Book  on  I 
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bbott. 
&   Selb. 
Niemann. 
lA— 
Kiles. 
jharpe. 

;  &   Dlehl. 
Kranshaw. 
vA— 

Bros^.  , 

ierce. 
GAN— 
•stow. 
ON— 
1 1  cliff  e. 
HALL- 

t:T   Lumber   Co.,    F.    F.    Wor- 

Pres.     and     Mgr.;     H.     H. 

3n,     Secy.;    W.     A.     Dillman. 

TTE— 
n  Bros. 

3STER— 

.  AU^n  &  Co. 

rocK— 

^umber  Co. 
Hali. 

INDIA  HA. 

r 

licli  &  Sons. 
&  Ayres  Lumber  Co. 

m'DRIA—     • 

m  Lumber  Co.,  602-616  S.  Curve 

F.   L.     Mercer,     Pres.;     W.   S. 

lum,    Secy.,     Chicago;    J.     G. 

lum,  Treas.  and  Mgr. ) 

ivis  Lumber  Co. 

50N- 

Ualley   &   Co..   JavkMun    St. 

Big:  Four  R.  R. 

Ternon  &  Son. 

Gilbert. 
Hendry, 
[iller. 
Shank. 

r 

Hardware    Co. 

[artin  &  Co. 
Steames  &  Son. 

Lumber  Co. 
Is  &  Co. 
'rush. 

Heed, 
angley. 
Maffey. 
Spaeth  &  Co. 
V^rlght. 


BEDFORD— 

W.    E.    Harvey. 

Laus-Fry  Lumber  Co. 

N.  R.  Lowder. 
BLOOMINGTON- 

H.   S.   Ansted. 

Gillam  &  Co. 

David  Hughes. 
BLUFFTON— 

Studabaker,  Sale  &  Co. 

BRAZIL— 
Kattman,   Tllley   &   Morgan. 
Gordon  G.   Kerfoot. 
McCrea,  Brown  Co. 

D.  O.  Stone. 

BREMEN— 
J.  H.  Stelneck. 
J.  F.  Weiss  &  Co. 

BROOKVILLE— 
Jos.  Fleber. 
John    Fries. 
J.  H.  Master  &  Son. 
Peter  Weist  &  Co. 

BROWNSBURG— 
Greer-Wilkinson    Co. 

CANNELLTON— 
P.  Clemens  &  Sons. 
Jacob  Heck  &  Co. 
Mrs.  T.  Irv'in. 

COLUMBIA  CITY— 
Jos.  Champion. 
W.  W.  Kessler  &  Son. 

COLUMBUS— 
Hege  &   Co. 
Geo.  Moyer  &  Son. 

CONNERSVILLE— 

E.  A.  Enos.  East  Conner.«:vi'.l: 
Ready  &  Showalter. 

COVINGTON- 
M.  H.   Clark. 

CRAWFORDSVILLE- 
Jos.   BInford  &  Son. 
The  Hall  Coal  Co. 
Fred  Hoffman. 
Smith  &  Duckworth. 
J.  W.   Stroh  &  Co. 

CROWN    POINT— 
Paul  E.  Raasch. 

DANVILLE— 
Danville  Lumber  Co. 

DECATUR— 
J.  D.  Hale. 
Calvin   Miller. 
J.  K.  Niblick. 

DELPHI— 

Christian   Bros. 

Delphi  Lime  Co. 

Charley  &  G.  P.  Harley. 

W.   B.   Wason  &  Co. 
DUNKIRK— 

Edwin  Hoover. 

Wm.   L.    Skinner. 

J.  L.  Slough. 


KV'ANBVIL.U:~ 

Ia  M,  Balrd.  220  W.  Water. 

Wm.  Kehel.  215  W.  1st  St. 

EBpEiilaub  &  Johann,  1401  E.  Dela- 
ware St. 

Qearlng-Haller  Planing  MIU  Co.,  SIS- 
S20  W.  eth  St. 

Klenck  Bros,  B21  Fulton  Ave. 

Tt.  A.  Leti^iHR.  t?2  Syi'amiire  St. 

John  8.  McCorklB.  600  "W.  8lh  St, 

Wm.  Meyer.  400  Edgar  St. 

Lauis  0«h]mann,  933  B.   Columbia. 

Thoo.  E.  Rechtln,  Zi  L.  7th  St. 

Swonnstedt  &  Sonntag,  516  Main  St. 
FAIHMOTJNT— 

LlmJaey  S  Swain. 

Mender  Branan  Uumber  Co. 


FORTVILLE- 

Greer-WUklnson  Co. 
FT.  WATNE- 

Edward  M.  Ealtes  ft  Co.,  27  N.  Har- 
rison St, 

E  H.  F.  Erennler.  a07  W.  De  Wald. 

Job.  Derhetmer.  177  B.  J  fT-isoT,  St 

E,  H.  Ehle.  529  Broadway. 
John  Evers  &  Son.  323  Hanna, 
Wm.   Geahe,   78  Pearl. 

H.  A.  Grolhltman.  SS  E.  4th. 
Hatleraly  &  Son,  46  &  IS  E.  Main. 
Keller  &  Braum.  S4  Pearl  St. 

B.  C.    Moellerlng   &   Co.,    53   Murray 

Wro.  Moellerlng  &  Bon.  63-59  Murray. 

C.  L.  Olds  Conet.  Co.,  Elekron  Bldg. 
Trentroan  Supply  Co..  9  N.  Calhoun. 
Warren bitrg  &  Buachlng,  E  Supe- 
rior. 

F.  J.  Zlmmerly  &  Co..  Hi  Calhoun. 
PHANKFOHT— 

Given  Campbell  &  Co. 

Wm.  G.  Morris  &  Bro. 
FRANKUN— 

J.   M.    Dunlap,    Ael, 

Robt.    Waeeener. 
GARRETT— 


EmU   Hill. 
Julius  Hill. 
GAS    CITY— 
J.  C.  Crawford  & 


r   Co. 


J.  L.  VAN  NATTA  &  CO. 


Freeman    Poyser, 

C.   S.    Swank. 
G  REENC  ASTLE- 

C.   9.    Elteljorg. 

Daniel   Kelley. 
GREENFIBLD— 

J.   D.   Contallo  a 

Green  Held   Uir.   &   Ice 
GREE!NaBURG-t 

Chaa.   H.  Johnson. 

O.   I.  Pulse  A  Co. 
HAMMOND— 

Wm.    Ahlbum. 

Erie   Coal   Co. 

Hammond  Coal   Co. 

John   LaWB  &  Son. 
HARTFORD  CITY— 

J.   8.  Newbauer  &  Co 
HUNTIN  GB  U  ROH— 

Christ  W.    Roetceer. 

Adam  Stratman. 
HUNTINGTON— 
,   Allman. 


V.    E.    , 
Martin 


1 N  DIAN  APO  LI  S— 
Alkman  &  Sehwert,  30 
Balke  Se  Krnuss  Co., 


Colur 


Co.,    State   i 


Deloss 
Consolidated    Co. 

Vlrdnia  Ave. 
F-rank  M.  Dell,  T30-4Q  B. 

R.   3.   roster  &  Co., 

PrEd   Goepper,   480   HMInM 


Oree 


n'ilkln! 


Hoosler  Trar 


!  Coal  a 


A.  ±1,  Keeport  &  Co.,  314  W-i 

Julius  Keller  &  Son. 

Malott  Coal  &  Lime   Co.. 
&  Peru  Avea. 

A.  B.  Meyn  A  Co..  la  S.  1 

Morgan  &  Jaokaon,  360  W. 

Wales  Coal  &  Lime  Co.,  Stt 
Ave. 
JEPFER30NVILLE— 

Silas  Carr. 

TnoB.   J.  Lindler. 

Lindler  &  Carr. 
KEN  ITALL  VILLE— 

Adolplk  Ada  ma, 

J  no.  Deibele. 

9tlnaon  &  Cawler. 
K  N IG  MTSTO  WN— 


IN  CEMENT. 

NEW  ALBANY— 

L.  HammerBmith  &  Co..  1403  E.  Elm 

E.    T.    Slider,    SOS   Peurl, 
NEW  TRENTON— 


f  &  Co.,  BIB  Market 


jfjaers'     Suppli 
Wa  FYanklln. 
I  Kirby  Ave. 


H.  M.  Caylor  &  Son. 
Clark  Supply  House. 
Orlffln   BrotlierH. 
W.   E.  Longley, 
Plnnell  &  Dulln. 
NORTH  MANCHESTER— 
North    Manchester    Ll>r.    Co. 

Mercer.  Prea,,  ChlPago:  O.  S. 

son,  V.  Pteb..  Cbleago;  W.  B  Bran- 

num.  Secy.,   Chicago;  W.   R.  Oyltr, 

Treaa.  &  Mgr). 
Ulrey  Hurler  A  Co. 
NORTH    VERNON— 
J.    B.    Miller. 

North  Vemon  Pranp  &  Lumber  Co, 
Trfpp    Bros. 
OAKLAND  CITY— 
Creek  &  Heldt. 

W.  N,  Btew'art. 

Thompson  a  Co,  - 
PLYMOUTH- 

L.    UnkerhelL 

Conrad    Suit. 

H.  G.  Thayer  &.  Co. 
PORTLAND— 

£^  W,  Hni-k,  Hoi.  B&l. 

Cartwrjght  &   Hladington. 


PRINCETTON— 

Eppersoa.  Hfirrlott  &  Co. 

Alfred    3.    Ford, 

James    M.    Scaiitlfn. 
RENSSELAETEt— 

Bales    Lumber   Co 

Hiram  Day. 

J.   C-   Gwin   &   C(i. 

Warren   &   Hush. 
RICHMOND- 
PhlLlp   Brookens,   38  S.   6th   St, 
Wm.    Cain,   S.   B.    Cor.   11th   &   Main. 
Charles  8.  Parnham.  170  Ft,  Wayne 

Hackman   &   Kletfoth,   112   3.   7th   SI. 
Mather    Bros.,    lOOS-lOM    N.    F. 
Shera    &   Starr.   272  Ft.    «'ayne   Ave. 
RISING  SUN— 


M 


Hunter,    Harr 
ROCHESTER— 


ROCKV11J.E— 


Plnnell  &  Root. 


J 


SALEM— 

■1 

wiiiTiNG-                         m 

W.    R.   AleJtander. 

F.  V>-.  Dargliiig.                                ■ 

W,  J.  Hauger- 

Jas.  J.  Donegan.                *             M 

MoCoBBn    &   McCoweti 

Allen  Skellinger.                              B 
W.   E.   Valea.                                     ■ 

Claude  HtU  Lumber  i,-o 

^INAUAC—                                        ■ 

BEULBBS  B  UHQ— 

H.   KlUlnger.                                   ^M 

Barnetl,  BottorlT  &  Sn 

dgraas 

WltllamH  «  Hathaway.^^^H 

Emmetl  Cuddy. 

WINCHESTEXt-              ^^^^M 

Bellersburg  Clay  Co, 

Stephen  Clevenecr.       ^^^^^M 

8BYM0UK- 

George  Teaser.               ^^^^^H 

A.   W.   Mlils, 

R.   F,   -n-hltt. 

BHBLBYVILLE- 

ALBLV- 

J.  0.  Parrish. 

W.  B.  Ballew  Lumber  Co. 

SOUTH  BEND— 

ALGONA- 

C.  H.  n^tr^e^.  aiB  S. 

L.   Lamb  Lumber  Co. 

F.  a.  Norton  &  Co. 

BPEUCER- 

W.  Wheeler  &  Turner  Co. 

J.  A.  McHalay. 

A NAM OS  A— 

J.  h.  Plereon  Lbr.  Co. 

Braisted  A  Prentice. 

TELL  CiTY- 

Prank  Baiiedon. 

ATLANTIC— 

FBrd  Becker. 

Green  Bay  Lbr.  Co. 

Henry  H.  Bielefeld. 

(.■,  P.  Meredith. 

TBRRE  HAUTE- 

BELLE   Pr-AiNB- 

AnicoBt  Froiiiiiie,  Ttli  aud  Huliiian 

J.'ranclfl  Guthrte. 

Renins  &  Co. 

Heiman  &  Hteeg  Co. 

Terre  Haute  Coai  &  L 

Bernard  Br.js.  &  Mercer. 

Tfllley,    Prefl.;   R.   W. 

Rippetoe.    V. 

ecy..  Treas  & 

CARROLL- 

Mgr-,  629  Wabaah  Ave 

THORNTOWN- 

EmmlnH  &  Riley. 
TIPTON— 

F.  J.  Frallch  &  Co. 

CEDAR  FALLS- 
R.  K.  King. 
M,  D.  Phllleo. 
C.  A,  Wise  &  Sons.  315  Main  3 

■nplon  Lumber  Co. 

UNION  CITY— 

CEDAR  RAPIDS— 

The  Knapp  Supply  Co., 

L.   C,   Huea- 

Key  City  RoollnB  Co. 

mann,  Mgr. 

Wm.  King  &  Co. 

VALPAHAI90- 

CHARLi;8  ClTY- 

Chas.  F.  Leraoke. 

F."  A?  Thnmas-  ' 

VBVAT— 

A.   V.   Danner. 

Cherokee  Lumber  Co. 

T.  W.  Fans. 

VINCENNBS- 

Weart  &  Ly ought. 

M.  A.  Bo9t worth. 

John  Cox. 

Green  Bay  Lbr.  Co. 

John  Hartigan. 

H.  R.  Mcllvalne- 

CLINTON- 

W,  H.  Moore,  232  3.  Fitth  Sc. 

M.   r.  Mead.  126  Water  St. 

WABASH— 

Smith  &  Oakes,  9th  Ave.   tt  U 

Duck  &  Pressler. 

H,   H.   LaRue. 

WARSAW- 

W.  Newcomb  <&  Co. 

Eschbaugh  &  Wefmer. 

WarBaw  Lumber  Co. 

G.  A.  Hoagland,  716  S.   Main. 

The  M.  J.  Camahan  O. 

cr'esco^^"         °"           '      * 

O.  M.  Crosby. 

Lomafl  &  Bon. 

John  W.  Feagan. 

Wm.  F.  Rathen. 

The  Hatfield  &  Palmer  Co. 

CRESTON— 

loaeph  Kretz. 

G.  S,  Rex  &  Son. 
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PORT— 

Inte  and  Genteiit  Co.,   1A41 

inslmm  Road. 

[aussen,  103  Ripley  St. 
►avenport   Fuel     Co.     (H.     O. 
rt,  Pres.;  A.  C.  Fredick,  Sec. 
'as.) 

&  Co.,  308-312  E.  3rd.  St. 
ick,  425  Brady  St. 
.H— 
\danis. 

'handler  &  Son. 
Lumber  Co. 
INES— 

>ines  Fuel  &  Lime  Co. 
L'E— 

Point  Lime  Co. 
ty  Lime  Wks. 
ty  Roofing  Co. 
1  &  Molo.  472  Main  St. 
Bros. 
GROVE— 

Lbr.   Co. 
:inesh  &  Co. 

^— 

&  Moser. 

Esgen  Lumber  Co. 

IVILLE— 

Janson  &  Co. 
Vilcox  &  Co. 
3LD— 

W.  Cable  Lumber  Co. 
Fordan  Lumber  Co 
)GE— 

Hdw.   Co. 
DISON— 
Abel. 
.   C.   Atlee. 

Lumber  Co. 
spanjer  &  Son. 
OOD— 
ay  Lumber  Co. 

;ll^ 

amey. 

&   Jenkins. 

!outts. 

)N— 

Ihane. 

[TY— 

umber  Co. 

Lembau&h. 

usser. 

ALLS- 

3isgs. 

Ill    &   McDowell     Co.      (H.    B. 

Pres.  and  Mgr.;  W.  If.  Woods. 

i:   Griffith. 

c  Foote. 

[usser. 

-C— 

n  &  McManus. 

us  &  Tucker. 

iNamara  &  Sons. 

oal  &  Ice  "Co. 


KNOXVILLE— 

J.   S.  Bellamy. 

Moody  &  Parsons. 
LB  MARS— 

Knoor  &  Schafer. 

M.  A.  Moore  &  Co. 

W.   H.    Perry. 
MALVERN— 

Green  Bay  Lumber  Co. 

George  Palmer  &  Co. 
MAQUOKETA— 

Jones   &   Gold. 
MARENGO— 

McKnisrht  Bros. 
MARSHALLTOWN— 

C.  A.  Buchwald,  109  N.  Center. 

J.   C.   Dunn,   204  E.   Main. 

Gregory-Brown     Coal     Co.,     117      E. 
Main. 

Marshalltown  Coal  &  Ice  Co.,   202  E. 
Main. 

MASON  CITY- 
J.  W.  Barlow  Coal  Co. 
A.  T.  Lien. 
Smith  &  Cole. 
Williams  Coal  Co. 

MONTICELLO— 
Eastwood  &  Chase. 
J.  S.  Hall. 

MT.  PLEASANT— 

Bowman  &  Kauffman. 

C.   M.   Clark. 
MUSCATINE— 

W.  D.  Qoldsberry,  312  Iowa  Ave. 
NEW   HAMPTON— 

Bigelow  &  Donovan. 

John  Foley. 

OELWEIN— 

Cole  &  King  Bros. 

G.   W.   Jamison. 

Ricker  &  Bratnober. 
OSAGE— 

James  A.  Smith. 
OSCEOLA— 

W.  R.  Ballew  Lumber  Co. 

McAuley   Lumber  Co. 
OSKALOOSA- 

II.    D.    Browning. 

G.   H.  Carlon  &  Son. 

E.   H.   Little. 

C.    P.   Sli)es. 
OTTUMWA— 

C.  W.  Major  &  Co.* 
M.  B.  Root  &  Son. 
Shewry  &  Fulliner. 

PELLA— 

D.  S.   Huber. 
A.   N.   Kuyper. 

PERRY— 

McColl  Lumber  Co. 

J.   R.   Swearingen  &  Co. 

J.   E.   Wilson. 
RED   OAK— 

Grt'cn    liay   Lumber   Co. 

(T«>rge  Palmer  Lumber  Co. 
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SHENANDOAH— 
Green  Bay  Lumber  Co. 
George  Palmer  &  Co. 

SIOUX  CITY— 
G.  H.  HoUandsworth. 
Hopper   &  McNeil   Co.,  308  Jackson. 
H.  C.  McNeil  &  Son. 
J.  H.  Queal  &  Co. 
W.  Sanborn  &  Co. 
Webb  Bros.  Co.    Jas.  D.  Webb,  Pres. 

W.  P.  Webb,  Secy  &  Treas. 
Chas  Weller  &  Co. 

SPENCER— 
Floete  Lumber  Co. 
John  Paul  Lumber  Co. 

A.  C.  Perlne. 

STUART— 
F.  E.  Ball. 

Green  Bay  Lumber  Co. 
Holmes  &  Williams. 

TAMA— 

B.  F.  Hill. 

TIPTON— 

C.  M.  Cook. 
Grassel  &  Hambright. 
Laubacher  &  Jacobs. 
Reichert  &  Gellar. 

VILLISCA— 
Green  Bay  Lumber  Co. 
Rand  Lumber  Co. 

VINTON— 
Boggs  &  Conner  Co. 
Ricker  &  Bratnober. 
W.  H.  Thompson. 

WASHINGTON— 
Samson  &  Montgomery. 
Shields  &  Son. 

WATERLOO- 
Key  City  Roofing  Co. 
Wangler  Drug  Co. 
Waterloo       Lumber       Co.        Warren 
Brown,  Pres.,  Secy  &  Mgr. ;  W.  W. 
Miller,  Treas. 

WAVERLY— 
^^^.  F.   Fritz. 
Ricker  &  Bratnober  Lumb.  Co. 

WEBSTER  CITY— 

B.  L.  Willis  Lumber  Co. 

C.  E.  Younkee  Lumber  Co. 
J.   W.  Young. 

WHAT  CHEER— 
Willis   Stanley. 
Valley  Lbr.   Co. 


THE  ACME  PAVING  COMPANY 

MANUFACTURERS  OF 

Acmo  Combined  Curb  <fe  Gutter,  Asphalt 
Floors,  Artificial  Stone. 

Wheeling,  W.  Va.      Akron,  Ohio. 

riain  Office,    -    408-420  West  State  St., 
COLUMBUS,  OHIO. 


KANSAS. 

ABILENE- 

Badger  Lumber  Co. 

KIruffer  &  Cramer. 

Rice  &  JohRtz. 
ARGENTINE- 

Badger  Lumber  Co. 

Jasper   &   Boeke. 

J.  B.  Smith  &  Co. 
ATCHISON— 

B.  L.  Brockett. 
Donnellan   &   Rossger. 

C.  A.   Wright. 
BELOIT— 

Chicago  Lumber  &  Coal  Co. 
BURLINGTON— 

Cogshead  Lumber  Co. 
CHANUTE- 

Chanute  Lumber  Co. 

F.  B.  Dubach  &  Co. 

Geo.    W.    Williams. 
CHERRYVALE— 

W.   C.  Dicus  &  Co. 

Long-Bell   Lumber   Co. 

W.   O.   Whitney  Lbr.    &  Grain  Co. 
CHETOPA— 

H.  H.  Long. 

J.  F.  Shields. 
COLTTlvrBUS— 

C.  G.  Metyler. 

CONCORDIA— 
Chicago  Lumber  &  Coal  Co. 
Dudley  Lumber  Co. 
Long-McCue  Lumber  Co.  (R.  A.  Lon 
Pres.,    Kansas  City,    Mo.;   Thos. 
McCue,  Sec.  Treas.,  Mgr.). 
DE  SOTO— 
Hedges    Bros. 

EL  DORADO— 

R.    W.    Long. 

M.  M.  Vandenberg. 
EMPIRE  CITY— 

Williams  &  Robeson. 
EMPORIA— 

Emporia  Lumber  Co. 

E\'ans  &  Thomas. 

J.  C.  Kirkwood. 

E.  F.  Sprague. 

Watson-Ballwcg  Lumber  Co. 
EUREKA- 

Houston  Lbr.  Co. 
FORT  SCOTT— 

T.  H.  Ford. 

Ft.  Scott  Hydrnallc  Cement  Co 

C.  H.  Gardiner. 

A.  C.  Penniman  &  Son. 

D.  P.  Thomas. 

GALENA— 

Lowdermilk  &  Wass. 

McClung  Cement  Co. 

L.  K.  Moeller. 

J.  H.  Smith. 
GARNETT— 

S,   Crum. 

Galley  &  Rice. 
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ihristian 

CHA— 

Brown  Liumber  Co. 

ha  Lumber  Co. 

lioore  Lumber  Co. 

ullivan  Lumber  Co. 

I— 

&  Brown. 

J— 

ghey  &  Son,  J.  Greene,  Mgr. 

NSON— 

Snyder. 

^hite. 

NDENCB- 

Horstick. 

sland  Lumber  &  Mtg.  Co. 

eyrrell. 

regemba. 

)rtland  Cement  Co. 

'aylor. 

V^hlte. 

3N  CITY— 
Lumber  Co. 
Olson  &  Co. 
TadleiRh. 
;Vhlte. 

;  CITY— 

Bnright,   1024  S.  18th  St. 

nfleld  Sand  &  Fuel  Co.,  Cen- 

.\.ve.  &  Kaw  R. 

'.  Horsman,  906  N.  6th  St. 

ate  Sand  Co.,  610  Minn  Ave. 

Tames  &  Son,  349  Minn.  Ave. 

t  Peck    Sand    Co.,     Kaw  R., 

sage. 

NCE— 

3e  &  Son. 

>JWORTH— 

Seiger. 

McDonald. 

TTAN— 

'.  Higinbotham. 

iTlLLE- 

ice  Lbr.   Co. 

Webber. 

SON— 

irdt  &  Suderdorf. 

uperior  Lumber  Co. 

wney. 

N— 

;  Lbr.  Co. 

1  Lbr.  Co.,  John  dinger,  Prop. 

Lbr.    Co. 
;   &  McGraw. 


OSWEGO- 

J.  C.  Rlchcreek  Lumber  Co. 

O.  K  Woods  &  Co. 
OTTAWA— 

S.  Bohrbaugh. 

John  Halloren. 

M.  R.  Harris. 
PAOLA— 

John  F.  Merrill  Wea  &  Gold  Sts. 

M.  A.  Schroeder. 
PARSONS- 

Clark  &  Bates. 

E.  H.  McCreery. 
Parsons  Lumber  Co. 
P.  S.  White. 

PITTSBURG— 

J.  H.  Kitchen. 

Fred  Moaamann. 

Pittsburg  Lime  &  Cement  Co. 
ROSED ALE- 

Current  River  Lumber  Co. 
SALINA— 

C.  Eberbardt. 

H.  H.  Jack  Lumber  Co. 

Kansas  Lumber  Co. 

Leidigh  &  Havens  Lumber  Co.,  J.  H. 

Leidigh,  Pres.   (Kansas  City,  Mo.); 

W.  F.  Grosser,  Secy.;  H.  R.  Banks, 

Treas.    (Kansas   City,   Mo.);   A.   P. 

Havens,  Mgr.  (Minneapolis,  Kas.). 
H.  H.   Sudendorf. 
STANLEY— 

Hedees  Bros. 
STERLING}— 

D.  J.  Fair. 

Irish  &  Quigley. 
TOPEKA— 

The  Builders'  Supply  &  Material  Co. 
(Wm.  Rynerson,  Mgr.). 

Chica-o  Lbr.   Co. 

Ewart  Lbr.   Co. 

Hanley  &  Co.,  426  W.  Gordon  St. 

W.  I.  Miller. 

J.  Thomaa. 
WEIR  CITY— 

Long  Bell  Lbr.  Co. 
WELLINGTON— 

F.  A.  Amsden. 
Long  Bell  Lbr.  Co. 

Rock  Island  Lbr.   &  Mfs.   Co. 
WICHITA— 
American    Cement    Plaster    Co..    700 

Maas. 
M.  S.  Hinman,  218  W.  Second. 
L.   C  Jackson.  112  S.   Market. 
J.  W.  Laidlaw,  575  W.  Douglass. 
O.  B.  Stocker,  143  N.  Water. 
J.   H.   Turner,  535  W.   Douglass. 


Cosgrove. 

i   Bros. 

Lanter. 

1  &  Haven  Lumber  Co. 

CITY— 

Heizer. 

i  Lumber  Co. 


KENTUCKY. 

ASHLAND— 

Ashland  Feed  &  Produce  Co. 

liiish,  Watson  &  Co. 
CARHOLLTON— 

J.  W.  P]asterday. 

O.  M.  Wood  &  Son. 


IP 

■■ 

Covington  Stone  & 

Sand  Co, 

Union    Cement    &    LJme  Co,,  4 

Edward  ^ink«,  17] 

Main  St, 

Anthony      Volmerlng.      1720    Madison 

Utica  Ume  Co.,  &i  W.  Holn  Bt 

Western  Cement  Co.,  M7  W.  10 

Brake  Wtldlng,   423 

Greenup. 

C5NTHIANA- 

C.   E.   Owen. 

Prank  Aabury. 

L,   H.  Page. 

J.  R.  Polndexter. 

J.    B,    RosB'B  BonB. 

J.  W.  SmlBer. 

Ruby   &  Co. 

DANVILLE- 

MAYFIHLD- 

B.  a  Dillehay. 

R.   E.   PoBter. 

Dunham  Eros. 

R.   D.  Robertson  &  Co. 

W.  H.   Llilard. 

Taylor  Terhune. 

MAYSVLLLE^ 

DAYTON- 

M.   H.  Hunter,  jr.. 

M,   C.   Roraell   &  Bon, 

A.  Walter,  jr.,   6th 

&   Boone  Sts. 

Newman  &  Rlcharda. 

at.   Bernard  Coal   Co 

B-   G.   Waller  &  Co. 

Young,  Waller  &  Young. 

C.   E.    ColUna. 

M.  A.  ColUna. 

M.    M.   Allen, 

P.  C.  Sower  &  Co, 

Charles    Spinks. 

BtaKE  &   Bacon. 

NIOHOLASVILI^E- 

E.  M.  WllllamB. 

B.    WoK. 

FRANKLIN— 

OWEN8BOHO— 

T.  H.   Ford, 

W.    Q.   Burnet  t- 

GEORGETOWN— 

F.   T,   GuentBer. 

J.  A.  BhropBhire, 

W.  A,   Ouenther  &  Sons, 

A,  Steltler.  Jr, 

GLASGOW- 

DlckinHon  Bros. 

PADUCAH- 

amlth  &  Cook. 

Barry  &  Henneherger. 

HAHRODSBURG- 

Covington   Broa.   &  Oo. 

Mitohell  &  Sallee. 

R.   a.   Tterrell. 

Rue    &    Sullivan. 

PARIS— 

H.    C.    &   M,    L.    Vanarsdall, 

Ford  &  Co, 

HBNDBRSON- 

E.  F.  Speara  &  Sons. 

P.  A.  Blackwell  & 

G.  W,  StURtt  &  Co, 

Norrla,  Locke  tt  & 

White, 

RICHMOND— 

HOPKI NS  VILLE— 

L.  R.  Blanton. 

Dagg   &   Richards 

Covington.  Arnold  &  Bro. 

Dalton    Bros. 

B.  Deatherage  &  Co. 

For&eo   &    Bros. 

Hlgglns  &  T.uson. 

LEBANON- 

Letcher  &  "Witt, 

J.  L.  HllM>. 

C.  B.  Johnston, 

Samuel  Rloe. 
SIIELBYVILLE- 

LBKINGTON- 

L,  des  Cognets  &  Co. 

T.  T.  Justice  &  Co..   Spring  &   Vine 

John   P.  AIlFn,   Jr, 
L.  H,  Qruber  &  Sons, 
W,  H,  Hall  &  Bon. 
J,  J.  Ramsey  &  Bro. 

Geo.  'Land. 
Jno.   B.  Payne. 

D,  N,  ShauD, 

WINCHESTEHt- 

Peny  &,  Evans. 

LOUISVILLE— 

C.  J,   Comstock,  2026  Lytle  St. 

I.0VI9IAHA. 

Fall  City  Artlflcia 

Main   St. 

ALEXANDRIA- 

Louisville  Cement 

C.   N.  Adams. 

St. 

Hoffman  &  Wllaon. 

Ohio  Valley  Cema 

nt  Co.,    m    Third 

L-    A.   Btaftord. 

at. 

BAl-.S    ROUGE- 

.t.    B.   Spfed    &.  Co 

331  W.   Main   St. 

John  J,  CapdevillB. 

StfindarU    Cement 

Co-,    335  W,    Main 

Garis.  Wilson  &  Co, 

St. 

Jones  &  Whllaker. 

^^Qwwi   Tyler,   SOS  Equitable   Bldg, 

Ronaidaon-Puckett   Co.,  Ltd. 

■ 

-^ 

DEALERS  IN  CEMENT. 


375 


L.DSONVILL.E— 

Ine. 

ixnann   Broa. 

Li.  Maiirin. 
ECL.IN— 

Delahousaye. 
A.— 
!  Daigle. 

&  J.  C.  Dupont. 
ON— 
;y    Bros. 
.  McKowen  &  Co. 

CHARLES— 

Buck  &  Son. 
.    Stanford. 
DE— 

r  Grocer  Co.,  Ltd. 
:  Bros. 

ye  Grocer  Co.,  Ltd. 
3e  Hardware  Co.,  Ltd. 
em  Grocer  Co.,  Ltd. 
•  Bros.  Co.,  Ltd. 
IITOCHES— 

Ducoumau  &  Son. 
[BERIA— 
Erath. 

)RLEANS— 

tt  Mtg.  Co.,  910  Hennen  Bldff. 

Baylen,  826  Union  St. 
7.   Bierce,   Ltd. 
(  G.  Clark,  406  Magazine  St. 
:iark  Co.,  Ltd.,  1111  Julia  St. 
i    Demourelle  &  Sons,    002    N. 
n  St. 

F.  Dow,  421  Carondelet  St. 
e  Eike.  1801  Carondelet  St. 
her  &  Estalotte.  1519  Canal  St. 
ce  Feitel,  834  Magazine  St. 
Flanagran,  311  Barome  St. 
iman  Ford,  304  Barome  St. 
tincke,  816  Howard  Ave. 
ke     Navigration      &      Improve- 
t  Co.,  816  Howard  St. 

Jamison,  415  Carondelet  St. 
Ltts    Kearny   &   Sons,   423   Gra- 

St. 
:e  &  Flauders.  630  Gravier  St. 


New  Orleans-^Continued, 
Lagarde    Lime    &    Stone    Co..      22S. 

Carondelet  St. 
George  M.  Leahy,  612  Camp  St. 
R.  McWllliams,  Ltd.,  342  Camp  St. 
National      Bldg.      Supply     Co.,     41^ 

Carondelet  St. 
New     Orleans     Roofing:     &     Metal 

Works,  92  Lafayette  St. 
Ons-Hiller  Co.,  Ltd.,  534  Magasine  St. 
Peter  E.  G.  Pleasworth,  2311  N.  Ram* 

part  St. 
Harry  Stevens'   Sons  Co.,  826  Union 

St. 
Edward  Thompson,  530  Natchez  St. 
Allen  Tupper,  713  Union  St. 
Tupper  &  Sargent,  713'  Union  St. 
A.  H.  White  Co.,  Ltd..  532  Grovler  St. 
OPELOUSAS— 
The  C.  Deitlein  Gro.  Co.  Ltd. 
A.  C  Skiles. 
J.  T.  Stewart. 
SHREVEPORT— 
W.  A.  Pleasants  Hardware  Co. 

MAINE. 

AUBURN— 
Bearce,  Wilson  &  Co. 
Jno.  Dingley  &  Co. 

AUGUSTA— 
A.   M.   Brown. 
Chas.  N.  Cunningham. 
L.  Haskell  Co. 
H.  J.  Phllbrick. 

BANGOR— 
H.  F.  Bailey. 
A.  Chapin  &  Co. 

R.    B.    Dunning    &   Co.     (George   W. 
Dunning,  Pres. ;  James  A.  Dunning, 
Secy.;  John  G.  Dunning,  Treas.  and 
Mgr.) 
A.   R.   Hopkins  Co. 
BATH— 

Read  Nichols  Co. 
BELFAST— 
Cooser  &  Co.,  22  Front  St. 


ABOUT 

UP-TO-DATE    AND 

THE 


The  best  way  to  keep  informed  about  everything 
relating  to  Cement  the  year  round  is  to  read 


IM 


lUNICIPAL  ENGINEERING  HAGAZINE 


The  publication  which  stands  foremost 
in  representation  of  Cem'ent  interests. 


ription  price, 
X)  per  year. 


Address  MUNICIPAL  ENGINEERING  CO. 


376 
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BEaiWICK- 

Oscar  C.   Davis. 

John  Mathews. 
BOOTHBAY  HARBOR— 

C.  F.  Dodge. 
BRIDGTON— 

BYed  C.  Knight. 

Wales,   Hamblen  &  Co. 
BRUNSWICK— 

Chas.  E.  Hacker. 

Larkin  D.  Snow. 
BUCKSPORT— 

E.  B.  Gardner  &  Co. 
CALAIS— 

Boardman  Bros. 
Chase,  Barker  &  Co 
Todd  Bros. 
DEIXTER— 
W.   H.   Carr. 
G.  A.  Dustin. 

F.  W.  Parsons. 
DOVER— 

Sawyer  &  GiflCord. 
EA.STPORT— 

Geo.  W  Capen. 

R  S.  Martin  &  Son. 

S,  L.  Wadsworth  &  Son. 
FAIRFIELD— 

F.  J.  Savage. 
FOXCROFT— 

Babson  &  Co. 

A.   W.   Gilman   &  Co. 

E.    A.    Ireland    Co. 

W.   M.   Steward   &  Son. 
OARDINER— 

Dingley  &  Decker. 

<jt.    H.    Harrington. 

A.   N.   Potter  &  Co. 

Wm.    Wiley. 
HALLOWELL- 

Frank  G.  Wingate. 
MACHIAS— 

Crane  Bros. 

W.  C.  Holway, 

E.  I.  White. 
MADISON— 

J.  R.  Emery  &  Co. 
MILLTOWN— 

S.  S.  Pineo. 
NORWAY— 

C.   B.   Cuinmings  &  Son. 

Chas.   L.    Hathaway. 

H.   L.   Home. 

C.  N.  Tubbs  &  Co. 
OAKLAND— 
H.  A.   Burrell. 

OLD  TOW^N- 

Oscar  T.    Brown. 

Georare  A.   Gray. 

Elem  T.   Ilartwell. 

Andrew  J.   Samrson. 
ORONO— 

A.   J.   Dura:in. 

F.  C.  Park. 


PITTSB*1ELD— 

Getchell  &  Chandler. 

T.    G.   Lancey   &   Co. 
PORTLAND— 

Chas.  S.  Chase. 

Cox  &  Ward  Co. 

Lord  Bros.   &  Co. 

Portland  Pipe  Co. 
SKOWHEGAN— 

Blunt  Hardware  Co. 

C.  A.  Ross. 

R.  D.   Rowles  &  Co 
THOMASTON— 

J.  A.  Creighton  &  Co. 

J.  O.  Gushing  &  Co. 
WALDOBORO- 

J.  T.  Gay  &  Son. 

MARYLAND. 

ANNAPOLIS- 

S.  &  M.  Basil.  308  Pearl  St. 
ARLINGTON— 

Chas.  T.  Cockey,  Jr. 
BALTIMORE- 
J.  A.  Aller's  Sons,  Charles  &  West  Bts. 
American  Cement  Co.,   112   9t.   Paul. 

St. 
Edward  Brady  &  Son,  915  Park  Ave. 
Jno.    Bullock     &     Sons,     229     Smith 

Wharves. 
Henry  Clark,  Fremont  &  Winchester 

Sts. 
Wm.  W^irt  Clarke  &  Son,  115  Gay 

St.  S. 
Samuel  J.  Diggs  &  Sons,  707  S.  Caro- 
line St. 
T.  M.  Dinsmore  &  Co.,  416  O'Donnell 

St. 
Wm.  C.  Ditman,  540  E.  Monument  St.  ' 
Fredrick    Ellenbrok,     2104    Frederick 

Ave. 
J.  T.  Flautt  &  Co.,  1224  Penn  Ave. 
Geo.   A.    Gegner,    Eastern   &   Clinton 

Aves. 
M.   F.  Gk)re,  608  Law  Bldg. 
Robt.  S.  Green,  853  Frederick  Ave. 
S.  M.  Hamilton  &  Co.,  413  Water  St. 
Geo.  M.  Hay,  14  N.  Green  St. 
John  Hertel  &  Sons,  Chester  &  Boston 

Sts. 
The  Lime  &  Cement  Exchange  of 
Baltimore  City,  Builders'  Exchange 
Bldg.  Chas.  H.  Classen,  Pres;  Benj. 
Wallis,  V.  Pres. ;  Addison  H.  Clarke, 
Secy.;  Wm.  A.  Allers,  Treas. 
Maryland   Cement     Co.,    18   Builders' 

Exchange. 
Maryland  Lime     &    Cement  Co.,  219 

Bowly's  Wharf. 
National    Building     &     Supply     Co., 

Mfrs.  Record  Bldg. 
H.  Noble  &  Co.,  18  S.  Gay  St. 
J.  L.  Robinson,  302  Fidelity  Bldg. 
Walbrook  Coal   &  Supply   Co.,   Mont 

Ave.   &  W.   Md.   R.   R. 
Benjamin  Wallis,  210  R  Lexington  St. 
L.  J.  Warren,  213  Falls  Ave. 


i 


DEALERS  in;  CEMENT. 


377 


BEL  AIR— 

Hanway  &  Keen. 
CAMBRIDGE— 

J.   B.   Brown,  Race  St.  ' 

Cambridge  Mfg.  Co.,  Mill  No.  8. 

J.  H.  Hubbard,  Race  St. 
CHESTERTOWN— 

J.  D.  Bacchus. 

W.   S.  Gulp. 

S.    F.    Smith. 
CRISPIELD— 

A  B.  Cochran  &  Co. 
CUMBERLAND— 

Cedar  Cliffs  Cement  Co. 

Gnmberland     Hydraulic     Cement 
and  Manafactnrlnfp  Co. 

The  Kemewegr  Co. 

The  J.  C.  Orick  Son  Co. 

Potomac  Cement  Co. 
HAGERSTOWN— 

Victor  Cushmer  &  Son. 

Victor  Cushwa  &  Son. 

J.  V.  Jamisan. 
HAMPDEN— 

J.  P.  Benson's  Sons. 
HAVRE  DE  GRACE— 

C.  C.  Pusey  &  Co. 
POCOMOKE— 

Thos.   J.  Veasey. 

F.  M.  Wilson  &  Co. 
PORT  DEPOSIT— 

J.  M.  Campbell  &  Co. 

Port  Deposit  Store  Co. 
ROCKVILLE— 

Oscar  L.   Johnson. 

Wro.   "W.   Welsh. 
SALISBURY— 

Wm.  A.  Crew. 

Farmers'    &   Planters'    Company. 

Salisbury  Lime  &  Coal  Co. 
WESTMINSTER— 

GUbert  &  Gehr. 

Westminster  Hdw.  Co. 
WILLIAMSPORT— 

V.  Cushwa  &  Sons. 

MASSACHUSETTS. 

ADAMS— 

L.  J.  Follett  &  Son. 
AMESBURY— 

H.  H.  Bean  &  Son. 
ARLINGTON— 

Herce  &  Winn  Co. 
ATTLEIBGRO— 
C.  Ll  Bowen. 
B.  O.  Dexter. 
Winiam  Fales. 
A.  H.  Tucker. 
BEVERLY— 
Independent  Coal  Yard. 
Pickett  Coal  Co. 
BOSTON— 
Andres  Bros.,  507  John  Hancock  BUlpr- 
Berry  A  Fergrnsou,   14)2   State   St. 
Boston  Fire  Brick  Co.,  164  Dovonshirc 
I         St. 
I      Boston  Rubber  Cem.  Co..  50  Lincoln. 

I 


Boston — Contin  ued. 
Bryant  &  Kent,  30  KIlby,  Rm.  14. 
Chandler  &  Barker,  124  Summer  St. 
Curtis  &  Pope  Lbr.  Co.,  T74  Albany. 
Davis,  James  A.  &  Co.,  92  State. 
Dorchester  Building  Material  Co.,  250 

Freeport. 
Flsktt  &  Co.,  164  Devonshire. 
Geo.    E.    Frost,    488  Neponset    Ave., 

Nep. 
Goldine  &  Co.,  177-199  Ft.   Hill  sq. 
Hamm  &  Carter,  560  Albany  St. 
Holmes  &  Blanchard  Co. 
T.  W.  Hoxie  &  Co.,  234  State  St. 

D.  W.  Lewis,  192  Devonshire  Sa. 
W.  B.  Mullen,  95  Milk,  Rm.  15. 

W.  A.  Murffeldt  Co.,  192  Devonshire. 
Willard     G.   Nash,   220     State,   Cam- 
bridge. 
William  C.  Morcross  Co.,  484  Albany. 

A.  T.   Nute  &  Son,  151  Swett. 
Puritan  Brick  Co.,  .9th  St.,   opp.   Old 

Harbor  St. 

Waldo  Bros.,  102  Milk. 

Warren  Brothers  Co.,     148     Fed- 
eral. 

S.  A.  White,  85  High. 

E.  H.  Whitney,  35  Arch  St. 
Windsor  Cement  Co.,   446  Albany  St. 
Geo.  H.  Wood  Co.,  431  Medford. 
Wm.  H.  Wood  &  Co.,  Broadway  and 

3d,   Cambridgeport. 
BRAINTREE— 

B.  H.  Woodsum  Co. 
BROCTON— 

Isham   Mitchell    &    Co.,    338   Montella 

St. 
CAMBRIDGE— 
Burdett  &   Bynner,   674  Mass.   Ave, 
David  F.  Burns,  5  Blackstone  St. 
A.  A.  Elston  &  Co..  99  Broadway.. 
Geo.  W.   Gale  Lumber  Co..  640  Main 

St. 
T.  J.  Murphy  &  Co.,  473  Main  St. 
Hycent  Purcell.  441  Main  St. 
M.  F.  Tracy  &  Son,  74  Boylston  St. 
Warren    Bros.    Co.,    Potter    St.    near 

3d   St. 
W.   F.  Webster  Cement  Co..  Albany 

St. 
Wm.  H.  Wood  &  Co.,  13  Broadway. 
CHELSEA— 
Richardson  &  Co..  341  Broadway. 
S.  S.   Tuksey,  191  Winnlsimmett  St. 
CHICOPEE— 
Dennl.s   G.    Canty. 

Patrick  Rourke. 
DEDHAM— 
A.   Fishor. 

evp:rett— 

Groon    &    Warrington. 
D.  P.  Murphy. 
FALL   RIVER— 
Byron   W.   Anthony. 
SamiH'l  Bonoit. 
Bordon    ^   Remington. 
Covel    &   O  shorn    Co. 


^till  m«er—Conlii>uril. 

MARBLEHEAD— 

Staples  Coal  Co. 

M.   Gilbert  &  Son. 
J-  S.  Martin  &  Co. 
MBDFOBD- 
F-    B.    Foster   &     Co.,    S9     RlveE 

JameB  H.  -Wilson. 
FITCHBURG- 
B.  A.  Cook, 

B.   N.   CumminSB  &  Co. 
Damon  &  Goulil  Co.      W. 

B.  Damon. 

Hlehlaud     Coal    Co.,      Harvard    1 
R  E.  Locke.  74  "Florence  St. 

Pres.;  W.  T,   Hidden,   S 

eo-y:  R.  D, 

Medford      Moulding    &    Mantle 

Lawrence   Sons  &   Co. 

PLORENCB— 

Chaa.  O.  Parsons. 

ton   Ave. 

OLOUCESTER— 

J.  E.   Ober  &  Son,  492  High  St. 

Frank  O.  Griffln. 

Thatcher    &    Uttlefleld.      616    Boil 

L.  B.  Nauaa  &  Sons. 

Ave. 

GRHAT  BARRINGTON- 

MBLR03E- 

James  A.  Brewer. 

Seth    E.    Benson    &   Co.,    »   Trmil 

Burtet   Sr.   Lewis. 

St. 

GHEKNPIBLD— 

C.  B.  &  F.  H.  Goas,  158  Essei  StJ 

J    E.   Lamb. 

Samuel  K,  Hellen,  Renwlck  Boei 

HAVBRHILL- 

Newell  &  Walker,  Wyoming  Avt' 

D.  D.  Chaae  Lumber  Co.. 

9  Washlng- 

MILFORD- 

ton  St. 

H.   A.   Barney. 

M.    8.    Holmes.   148  Washington   St. 

L.   A.  Cook. 

E.  A.  Meaalnger.  10  Fleas, 

snt  St. 

P.  P.  Field. 

A-  H.  Saltmarsh.  24  Arch 

St. 

WUllama  Bros. 

A.  T.  ElteamH  Lumber  Co 

Iffl  Devon- 

Hhire  St. 

.W-  D.  Parlln. 

Taylor-Goodwin  Co.,  16  W 

aln  St. 

Frank  P.  Woodsum,  65  Fleet  St. 

HOI.YOKB- 
Qeo.  L.   BoBWorth. 
Dennis  J.    Landera.. 

GhBH.  S-  Paisler,  160  N,   Water  3l. 
S,  S.  Paine  &  Bro. 
NEm-BUBTPORT- 

Lynch  Broa 

James  C.  Cointan. 
NEWTON  CENTER- 

Rlcharda  &  Goddard. 

Arthur  Muldoon. 
NORTH   ADAMS— 

IPSWICH— 

W.  G.  Brown. 
John  S.  Glover. 

Burlingam  &  Darbya  O.- 
Potter Brothers. 

LA  WHENCE— 

James  Chambers,  8  Broad 

W.  N.  Potter  &  Sons. 

Georse  L.  Gage.  6S4  Ease 

John  A.   Sullivan. 

D,    J.    O'Mahoney   &    Cu. 

151   Hamp- 

PITTSFIBLD- 

J,  H.  Butler  Lumber  Co..  108  Tenu.  Bt 

M.  O-Mahonaj-.  8  West  S 

Dodge  &  Devanny,  180  Columbus  AiS 

O.  E.  Runnells,  8  Jacltson  at. 

Gale    Lumber    Co.,     Oak    near    Ut 

LOWELL- 

coin  St. 

Edward   Caw  ley. 

c.  C.  Oamwell.  65  Columbus  Ave. 

Glentz  &  Cheney,  4&  Clapp  St. 

Phillip  P.  Connors  &  Co. 

Howard  &.  Morrow,  K  North  St. 

Chas.  B.  Howe. 

J.  W.  Klrohner,  166  North  St. 

Wm.   B.    LlvlDicatOB. 

3     Thors- 

Z.  A,  Ward,  Center  &  West  Sts. 

dike  St. 

PLYMOUTH- 

W,    E.    Livingston,    Pr 

3.;      H.      R- 

Anthony  Atwood. 

White,      Seey,;      Wm. 

Livlngslon, 

QUINCY— 

Trcaa. 

Geo.  E,   Frost.  488  Neponset  Ave. 

LYNN- 

Theo.  Salsteln,  SS  Quarry  St. 

John  W.  Blaney  &  Co. 

Wm.  Shea  &  Son.  U  Common  St. 

J.  B.  &  W.  A.  Lamper. 

Wm.  Westlana,  36  Hancock  Bt. 

James  H.  Ryan.  7S7  Was 

h!ngton  SI. 

RBADING- 

William  C.  Whlltredge. 

Bancroft.  Wendell  &  Co. 

MAliDEN— 

SALBM- 

Elmore  E.  Locke. 

James  Falrfleld. 

Maiden   Coal  Co. 

Talbott  Bros.,  Bell  Rock 

Sla. 

Geo.  -W.  Pickering. 

^ 

w 

DE.4-LERS  IN  CEMENT.                                     ^^^J 

riLLE- 

BAY   SHORB^                                             ^^^| 

id  Coal  Co.,  affZ  Hlghlatid  Ave. 

Bay   Shore   Lime  Co.                             ^^^^H 

Ianb>rn,  ft  of 

BELDJNO-                                                 ^^^^H 

riBUD- 

E.    Chappie,                                               ^^^^H 

8.   NobJa  Co 

Wilson  &                                                  ^^^H 

CAM- 

BENTUN   HARBOR—                           ^^^^H 

W^  P    Rol"mnH                                       ^^^^1 

Stevtn^  &   Morton   Co.                       ^^^H 

BBS8E1MER-                                            ^^^H 

kk  Frost. 

Hansen.                                               ^^^H 

m  CoaJ  Co. 

BIG  RAFIDS-^                                          ^^^H 

OWN- 
'evear  A  Co. 

Reynolda   &   Co.                                      ^^^^^H 

aprague  &  C 

BLISSF'IKLD—  ^^^^1 
The    PhlJIlpH    Company,    Ltd.             ^^^^1 

humurey. 

BB0N60N-  ^^^M 
Nichols  &  Reynolds.                             ^^^H 

Idreth. 

CADILLAC—                                              ^^^^H 

Imny. 

William  Caasler.                               ^^^H 

Qalvln. 

C.  J.  Manklelow.                                   ^^^H 

WTON- 

Stewart  &  Anderson.                          ^^^^H 

cly  &  Co. 

CALUMET—                                               ^^^^H 

T- 

Armstrong  &  Thlelman.                      ^^^^H 

Bajarl  &  Ulseth.                               ^^^^M 

Inn  &  Co.,  376  Main  St. 

CARO—                                                         ^^^^H 

TER- 

T.  EL  Keleey.                                           ^^^H 

tane. 
[arsh. 

Vantlne  &  Gardner,                             ^^^^H 

Hay  den  &  Tumpsett,                           "^^^^^H 

lowers. 

CEDAR  RAPIDS-                                  '^^^H 

Ith-Green  Co 

Wm.  King  &  Co.                              -^^^^H 

i  Foster. 

CHARLEVOIX-                                       ^^^H 

1          HICHIGAK. 

H,   widaifield.                                         ^^^H 

CHARLOTTE-                                         ^^^^H 

Miller  &  Hamilton.                                ^^^H 

inbert. 
Bros.,  58-60 

Webster  Cobb  &  Co.                             ^^^^H 

CHEBOYGAN-                                          ^^^H 

JJean. 

Chebo.vgan  Mfg.  Co.                               ^^^^H 

G.  C.  Dodd  &                                     ^^^H 

«le. 

COLDWATER-                                         ^^^H 

Adams  &  Davis.                                       ^^^^H 

PhlUlrs. 

9.    Pollock   &  Son.                                  ^^^H 

nnlne. 

The  Canstantine  Lumber  Co.             ^^^^H 

Wm.        Frasler.                                      ^^^H 

(nJuce  Co. 

,  Hannah. 

Ja^e  Miller.'                                               ^^^| 

David  Spicer.                                             ^^^^1 

Fortlmnd 

C«i.fnl      Co.. 

DETROIT-                                                   ^^^H 

n  HIk. 

Bolton    Lime   &   Stone   Co..    \M    La^^^H 

ColUns.  lEl  -^ 

uter  St. 

ferty  Place.                                           ^^^^H 

%.  116  B.  Chi 

Brady  &  Co..  11  Woodward  Ave.  .^^^H 

lOR- 

Horace      H.      Dickinson,      418     Ora^^^H 

lide. 

IRBEK- 

IbWe. 

bridge  St.,   West.                             ^^^^1 

twi«. 

Egyptian  Portland  Cement     Co.,  ''^^^H 

Union  Trust   BIdR.                             '  i^^^H 

Toa.  Sl  Co. 

L 

Co,,  84  GrlEwi-ld  St.  ^^^^^H 
George   Heal,    mi   Baker   St.          ^^^^^H 
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Detroit — Continued. 
W.  E.  Heames  &  Co.,  75  Woodbridge 

St.,   West. 
F.  B.  Holmes,  306  Hammond  Bldar* 

Henry  Houghton,  806  Hammond  BIdg. 

lola  Portland  Cement  Co.,  1111  Ma- 
jestic Bldg. 

P.  P.  Jones,  202  Beaubien  St. 

Lewis  &  Wickey,  926  Grand  River 
Ave. 

C.  H.  Ldttle  Co.,  340  Atwater  St., 
East. 

Micliisan  Portland  Cement  Co., 
1111  Majestic  Bids. 

Noble  &  Co.,  foot  1st  St. 

Ortmann   &   Co.,    1099   Wabash   Ave. 

Pittsburgh  Artificial  Stone  Co.,  429 
6th   St. 

Standard  Portland  Cement  Co.,  811 
Hammond  Bldg. 

F.  B.  Stevens,  12  Griswold  St. 

G.  A.  Stewart,  148  Grand  River  Ave. 
Thomas  Bros.    &   Co.,    711   Hammond 

Ave. 

Wabash  Portland  Cement  Co.,  012 
Union  Trust  Bldg:. 

DOWAGIAC— 

G.    E.   Bishop. 
DURAND— 

Hamlin  Bros. 

McBride  &  Son. 
EATON  RAPIDS— 

Spears  &  Scofield. 

Webster.  Cobb  &  Co. 
FENTON— 

B.  Potter. 

Fred  Welch. 
FLINT— 

Hall    &.   Co. 

S.  C.  Randall  &  Co.,  F.  &  P.  M.  R. 
R..  bet.  N.  2d  &  N.  3d  E. 

E.  W.   Reid,  313  Beach  St. 
GLADSTONE— 

L.   E.   Folsom. 

W.  I.  Ely  &  Co. 
GRAND  HAVEN— 

N.   Robbing. 
GRAND  LEDGE— 

E.   C.  Astlcy  &  Son. 

J.  M.   Burtch  &  Co. 
GRAND   RA1»IDS— 

Albert   Himos.   65  Pcarl-.^t. 

A.  B.  Knowhson,  undor  Natl.  C'\x\  Bk 

T.  E.  Wyke.s.  S.  lonia-st. 


Oliico,  721  WainwriK'ht  Bld^'. 
Telephones :  Holl  Main  85,  Kinloch  .\.  270. 

6ILS0NITE  CONSTRUCTION  C? 

Asphalt,  Cement  and  Granitoid  Work. 

Brewery  Work  a  Specialty.    .Vsplialt  and 
Tile  Roofs,  Concrete  Foundations. 

Ncltow  Tito  and  Contrtit  HREPROOnNG. 

5t.  Louis,  Mo. 


GREENVILJLE— 

M.    Ludlow. 

Miller  &  Miller*. 
HANCOCK— 

J.  S.  Stringer. 
HASTINGS— 

F.  H.  Barlow  &  Co. 

Covert  O.  Freer. 

R.  K.  Grant. 
HILLSDALE- 

E.  H.  Cunningham. 

I^  C.  Wright. 
HOLLAND— 

T.  Keppel's  Sons. 

Scott  &  Lugers. 
HOUGHTON— 

Elm  &  Bowdin. 

M.  Van  Orden. 
HOWELL— 

O.  O.  Hutchlns  &  Sons. 

Wright   &   Co. 
HUDSON— 

R.  F.  Birch. 

Cruse  &  Blood. 

hi.  Mayes  &  Co. 
IONIA— 

W.  C.  Page  &  Co. 
IRON  MOUNTAIN— 

J.  R.  Halfelty. 

E.  Harvey. 
IRONWOOD— 

b\  J.  Hager  Lumber  Co. 
laHFKMlNG— 

F.  W.  Read  &  Co. 
ITHACA— 

N.   Church. 

O.   B.   Churchill.   Box  63 

O.   H.   Heath  &  Son. 

Ithaca  Lumber  Co. 

Will  Naldret. 

Wilbur  Nelson. 

Plnney  &  Horr. 

.JACKSON— 

J.     E.     Bartlett     Co..     Columbuj 
Liberty   Sta. 

C.  A.   Ilowind,  15  Dwight  Bldg. 

Robert    Lake    Co..    Liberty    & 
waukeo  Sts. 

E.  J.  Tobin  &  Co.,  145  W.  Pearl 
KALAMAZOO— 

J.    D.    Blxbv    &    Son. 

Dewinfi:  &  Sons. 

A.   H.  ITumuhrey. 
LAKE    LINDEN— 

Calumet  &  Hecla  Mining  Co. 
LANSING— 

1'.   E.   Lacy  &  Co. 

J.an.slni?  Artificial  Stone  Co. 

A.   ri.   WTiitehead. 
LAPEER— 

T.  B.  Flanagan. 

K.  C.  Roberts. 
LTTDTNGTOX— 

Chas.  Genia. 

John    Kieswalter. 
MANISTEE— 

Thomas   Kenney,    Foot  of   Smith 
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STIQUE>- 

T  &  Bassford. 

;e  Marble  Lime  Co. 

n:e  city— 

:   Bros. 

nerman  Brof.  . 
tUETTE>- 

E.  French. 

.   Spear  &  Sons. 

HALL- 

er  &  Cater. 

le  &   Blood. 

».   Day. 

MINEE— 

s  Bros.  &  Co..  1106  Main  St. 

.    Monack,    1316  Main  St. 

^ND— 

li.   Baker. 

.  Hawks. 

AY— 

ner  &  McCann. 

en  Bros. 

LOE— 

F.  Finzel. 
.   Kibble. 

fe  Baler,  14  and  16  Front  St. 
Stelner. 

LEMENS— 

Lema,   Front  St. 

er  &  Smith,  foot  of  Park  Ave. 

LEASANT— 

Audlin. 

ButrhcT  &  Co. 

Hldey. 
€dy    Bros. 
.    Newton. 
Skelton. 

SING— 

II  &  Stebblns. 
Coates. 
Manley. 

EGON— 
Kanltz. 
f-gon   Stone  Sidewalk  Co. 

JNEE— 
John. son. 

L.   Red  dick, 
llles  Smith. 

I  ADAMS— 
Arnold. 

>le  Lumber  Co. 

O- 

m  Healy. 
D.  Kelley. 
31ple  &  Co. 

O— 

Brooks    &   Son,    1003   W.    Main- 

Woodard. 
:  Todd  &  Co. 


PBTOSKEY— 
Darling  &  Beahan. 
D.  M.  McDonald. 

D.  C.  Osborne. 
H.  O.  Rose  &  Co. 

PONTIAC- 
Robt.   T.   Knight. 
Colin  MacCallum. 
Wm.  H.  Osmun. 
Fred  Poole. 

PORT  HURON— 
Boynton  &  Thompson. 
Cameron  &  Co. 
F.  D.  Jenks  &  Co. 
J.  W.  Thompson,  Jr. 

READING— 
Geo.  Worden. 

REffiD  CITY— 
H.   J.   Crocker. 
Curtis  Bros. 

SAGINAW— 
Morloy.  Ewen  &  Co.,  N.  Tllden-st. 

E.  E.  Johnson. 

Remer  Bros.,  West  Side. 
ST.   CLAIR— 

W.  R.  Kemp. 
ST.  IGNACE- 

D.   J.   Chambers  &  Bros. 

Stellwagon  &  Kynoch. 
ST.  JOHNS- 

Jno.    Hicks. 

L.   G.   McKnlght. 

J.    9.    Osgood. 

ST.  josp:ph— 

W.  A.   Preston. 
Wallace  &   Sons. 

9AULT    STE.    MARIE- 
Union  Dock  &  Coal  Co. 
Port  Ro>-al  Dock  Co.,  Ashmiin  St. 

W.    P.    Arm.s,    Pres.    (Youngstown. 
O.);     H.      H.     Stambaugh,       Secy. 

(Youngstown,    O.);    J.    C.    Barnhlsel, 
Mgr. 

SOUTH  HAVEN— 

W.   G.   Packard. 

A.    M.    Prouty. 

Volney   Ro.s.'. 

South  Haven  Lumber  Co. 
TECUMSPai— 

Chas.  A.   Slayton. 

tiirp:e  rivers— 

F.   M.  V'a.s'-  &  Co. 
Jno.   Grlfflth.**. 

TRAVKRSK  CITY— 

Wilhelnj  Bartak  &  Co. 

Prokop  Ky.*M'lks. 

H.  &  I^.  Melr  Co. 
VICKSIil'Iu;  - 

Vickshnr^  f^umber  Co. 

WEST  HAY   CITY— 

McLauR^hlin  <fe  Co. 
WVANDOTTK-- 

H.    A.    Eberl.s. 

Way  man   Coal   Co. 
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YPSILANTI— 
Chafi.  E.  King. 
O.  E.  Thompson  &  Sons. 
Webster,  Cobb  &  Co. 

MINNESOTA. 

AL.BERT  LEA— 

D.  M.  Dominick. 
ALEXANDRIA— 

M.  Fifteld. 

J:*a£:9  Bros. 
ANOKA— 

J.  A.  Chesley. 

Greo.  A.  McCaully. 
AUSTIN— 

A.  N.  Decker. 

J.  F.  Fairbanks. 
Bl-.LrE  EARTH— 

Anthony  Anderson. 

ISouth  &  Sasse. 
BRAINERD— 

Fisher  &  Walters. 

John  l^arson. 
CHASKA— 

M.  H.  Muyres. 

Herman   Nicoli. 

Henry  Simons. 
CROOKSTON— 

Crookston  Lumber  Co. 

Robertson  Lumber  Co. 

A.  M.  Smitson. 
Stewart  Lumber  Co. 

DETROIT— 

Reid  &  Woekman. 

Wilcox  Lumber  Co. 
DULUTH— 

Cutler  &  Gilbert. 

Paine  &  Nixon  Co.,  116  W.  Mich  St. 

Thomson  &  Dunlop,  31  W.  Mich.  St. 
FARIBAULT— 

Carpenter   Glass   Co. 

Faribault   Cement   Pavement    Works. 

E.  M.  Leach  &  Son. 

Wisconsin    Lumber   Co..    A.    Blodgett, 
sr..    Pres.;    A.    Blodgett.    jr..    Secy, 
and  Treas. ;  W.  E.  Blodgett.  V.  P. 
FERGUS   FALLS— 

E.   Barbeau. 

T.  H.  Grady. 
GLENCOE— 

L.    P.    Albrecht. 

Betcher   Lumber   Co. 

Class?n   Bros. 

John   Davis. 

H.   Wadsworth   &  Co. 
HIBBING— 

W.  G.  Close. 

Itasca  Mer.  Co. 

Peter  McHardy. 

B.  O'Rourke  ' 
HUTCHINSON— 

R.   C.   Libby  &   Co. 
KENYON— 
Wisconsin    Lumber   Co.,    A.    Blodgett. 
sr.,    Pres.;   W.    E.    Blodgett,   V.    P.; 
A.   Blodgett.  jr.,  Sec.  Treas. 


LAKE   CITY— 
Richardson  Hardware  Co.,  (not  Inc.) 

inc.) 
C.  Sinclair. 
Charles  Wire  &  Sons. 
LITCHFIELD- 
J.  Esbjornsson. 

F.  Koplin. 
J.  W.   Simpson. 

LJTTLE  FALLS— 

J.  W.  Bers. 

T.  J.  Mathieson. 

H.  F.  Schleusner. 
MANKATO- 

T.  R.  Coughlan. 

Fowler  A  Pay. 

Mankato  Lime  and  Stone  Co. 
MINNEAPOLIS- 

H.    L.    Braesch,   28   Washinston-ave.. 
N. 

Mads.  Christenson,  10  N.  Thlrd-st. 

S.  J.  Hewson  Co.,  10  N.  Third-st. 

R.  F.  Jackson,  829  Lumber  Exch. 

Harold  Johnson.  342  Lumber  ETxch. 

J.  C.  Landers  &  Co.,  1013  Lumfber  Exch. 

G.  H.  Lawes  &  Co.,  842  Lumber  E2xch. 
J.  F.  Manchester,  130  N.  EJ.  Seventh- 

St. 

Minneapolis  Cedar  Co.,   1013  dumber 

Exch. 
Mihneai>olis    Lime    and    Cement   Co., 

216  Third-ave.,  south. 
Northwestern  Hydraulic  Cement  and 

Stone  Co.,  418  Guaranty  Loan  bldg. 
W.  H.  Page,  17  9.  Fourth-st. 
Paine  &  Nixon  Co.,  834  Lumber  Ebceh. 
Plymouth  Paving  Co.,  728  Plymouth- 

ave. 
Proctor  Plaster  Co.,  315  S.  Fiflh-st. 
Selenite    Cement     and      Plaster    Co., 

1029  Lumber  Exch. 
Standard  Stone  Sidewalk 

Y.  Life  bldg. 
Superior  Mfg.  Co..  734  N. 
Union    Railway    Storage 

Washington-ave.,   H.   E 

Sec.-Treas. 
Warehouse    &    Builders'    Supply    Co., 

734  N.   First-st. 
MONTEVIDEO— 
Chas.   Betcher  Lumber  Co. 
G.  Eliason. 
MUOKfiKAD— 
V.    Fischer. 
T.  Goodsell  &  Co. 
P.  H.  Lamb. 
Moorhead  Hardware  Co. 
NEW  ULM— 
Fullerton  Lumber  Co. 
F.    Nasrel   &  Co. 
NORSTRAND— 
Wisconsin  Lumber  Co.    A.   Blodgett. 

Sr.,    Pres.;    W.    Blodget,    V.    P.;   A. 

Biodfirett.  Jr..   sec.-Treas. 
N  ORTH  FIELD— 
Wisconsin  Lumber  Co.    A.  Blod^rett, 

Sr..   Pres.;   W.   Blodgrett,   V.   P.;  A 

Blodgett.  Jr.,  Sec.-Treas. 


■I 


Co.,   222  N. 

Flrst-st. 
Co.,    26    S. 
Cariienter, 
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Lucas  Lumber  Co. 

Norton   Co. 

sin   Lumber   Co. 

)NE— 

I  Lumber  Co. 

rost. 

[NG— 

Jelson. 

eyblad. 

Osterlind. 
Iheldon  &  Co. 
JTER— 

Dodge. 
Elaagrenson. 
Lumber  Co. 

►UD— 

&  Porwall. 
vart  &  Co. 


Bell.  274  Jackson  St. 
Blake    &    Co.,     540 


Endicott 


tffg.    Co.,    S.    K    Cor.    Arcade 
slls  Sts. 

olondar.  148  8th  St. 
City  Furniture  Co.,  639  Jack- 
It. 

.    Stone    Co.,    709    Wabash    St. 
g  &  Shepley,  217  W.  Unlversi- 
re. 

1  Lumber  Co..  194  E.  7th  St. 
:.  Lawes  &  Co.,  49  E.  5th  St. 
Hoff  Mfg.   Co.,   W.    S.   Levee 
jt  W.  Roberts, 
western    Lime   Co.,     71     Lower 

western  Stone  Co.,  186  W.  Uni- 
y  Ave. 

ee  Cement  Lime  Mfg.  Co..  219 
nut  St. 

)ates  &  Co.,  764  E.  3rd  St. 
il  Lime  &  Cement  Co..  156  E. 
t. 

ER— 

•t  Lumber  Co. 
Bros, 
rber  &  Lampman. 

'ENTER— 

ros.  &  Co. 

Batcher. 

Klem. 
Miller. 

ATER— 
elly. 

ARBORS— 

.  Lunz. 

arbors  Lumber  Co. 

HA— 

rones  Co. 

A.— 

Lucus  Lumber  Co. 

lUmber   Co.    A.    Blodi^ptt,    Sr  , 

;     W.     Blodgett.     V.     P.;     A. 

ett.  Jr..  Sec-Treas. 


WATERVILLE— 

Wisconsin  Lumber  Co. 
WEST  CONCORD— 
Wisconsin  Lumber  Co.     A.  Blodgett, 
Sr.,  Pres,;   W.   Blodgett.   V.   P.;  A. 
Blodgett,  Jr.,  Sec-Treas. 
WILLMAR— 

F.  O.  Peterson. 
Peterson  &  Quale. 
J.   S.   Robbins. 

WINDOM— 

Lambert  Lumber  Co. 

Strunk-Sherwin  Co. 

J.  W.  Tuthill  Lumber  Co. 
WINONA— 

J.  O'Dea. 

H.  J.   WilUs. 
WORTH  INGTON— 

Alblnson  &  Broberg. 

St.  Croix  Lbr.  Co. 

J.  W.  Tuthill  Lbr.  Co. 

MISSISSIPPI. 

BILOXI— 

E.  Glennan. 

J.   V.    Hagan. 

L.    Loper    &    Co. 

Chas.  Redding. 
BROOKHAVEN— 

C.   B.   Perkins. 

E.  M.  Price  &  Co. 
CANTON— 

M.  Alexander  &  Co. 

G.  D.  Leitch. 

C.  Olsen  &  Co. 
COLUMBUS— 

Morgan.  Walker  &  Co. 
Ratatson  &  Co. 
CORINTH— 
McCord  &  Brakeman. 

greenville:- 

Greenville  Brick  and  Improvement  Co. 
GREENWOOD— 

Greenwood  Brick  and  I^umber  Co. 
GRENADA— 

Gabbott  Moore  &  Co. 

Jenninsrs  Salnson. 

Kimbrough  &  Perry. 
HOLLY   SPRINGS— 

J.  E.  Anderson. 
JACKSON- 

W.  W.  MorrlMOU. 

D.  G.  Patton  &  Co. 
MERIDIAN— 

J.    A.    &   J.   H.    Hister. 

C.   M.   Rubush. 
NATCHEZ— 

L.   M.  Dalgarn  &   Bro. 

I.    Lowenburg   &   Co. 

Charles    Meeks. 

Charles  Miller. 

Rumble  &   Wensel   Co. 
OXFORD— 

L-^wIs   &   McKt^e. 

Oxford    Hardware   Ce, 
PASS  CHRISTIAN- 

Brandt  &  Dempf. 

Guy    Northrop. 


^^i^^^RECTORV  OF 
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PORT  GIB80N- 

CARTHAdE— 

B.    Eernhermer   &    Son 

ilarrlsoD.    Calhoon   &.   HarrlWH 

Wm.    Cahn   &  Go. 

L.  Levya  Sona. 

B.   H.   Regan   Lumber   Co. 

VICK8BURG- 

B.   F.   Tbomas. 

R.  L.  Crook  &  Co. 

CARUTHERSVILLE- 

P.   P.  Williaroa. 

Caruthersville  Hardware  Co. 

W.  C.  Worrel]  &  Co  .  N.  W 

Caruthersville    Lumber   &  Mfl 

WATER  VALLET- 

F.    T.    JackBOn. 

F.  W.  PhlelKer. 

J.  E.   PfltterBon. 
WEST  POINT- 

Riverside  Lumber  Co.  J.  P.  CM 

Pres.    (Frederlcktown.   Mo,)?. 

Huasell.  Sec.,  Treas.  ft  Mar. 
a.  E,  Zimmerman. 

G.  W.  Bralne. 

t-'  JJ  N  1'R  A  C'l  A — 

West  Point  MTB,   Co. 

Laoroi-  Lumber  Co, 

WINONA- 

J.   L.   Thomas  Lumber  Co. 

Turner   A   Timson. 

"WlnonH  Hardware  Co. 

Grace  &  Sorai. 

TAZOO  CITY— 

Uannlbal  Saw  Mill  Co. 

Uoge  Bros.  Lumber  Co. 

MonlEonierv    Land    O. 

Saunders-Turner  Lumber  Co. 

J.    P.    Powell. 

CLINTON- 
Andereon  &  Co. 

J.  F,  Brown  &  Co. 

Conyera  ft  Tavlor. 

M.  L  Coleman. 

Hurley  Lumber  Co. 

BOONV1LI.B- 

COLUMBIA- 

Chaa.  Met  erh  offer. 

Terrell  ft  Crouch  Lumber  Ca, 

B.    H.    Roberts. 

BRUN8W1CK- 

MoAllester  Lumber  Co. 

Chas.   D.   Marshall. 

Tandy  Lumber  Co, 

B,  Muehring, 

oii:  bJP  WATER— 

K.  J.  Hurley  Lumber  Co. 

BUTLBR- 

DESOTO— 

Logan  &  Moore  Lumber  Co 

W.   H.   Blank. 

H.   C.    Wyatt   &   Son. 

el^ookado  springs— 

CALIFORNIA— 

Lcfan  ft  Moore. 

Hart    Lumber   Co. 

FULTON- 

W.   H.   Meneel. 

La  Crosae  Lumber  Co. 

CAMEIRON- 

W.  P.  Beoorda. 

Ruasell  &  Russell. 

GALLATIN— 

R.   De  Btelgner. 

G.   H.   Fltrsrerald. 

CANTON- 

C.  W.  Hitchcock. 

Joehua    Ellis. 

S.  R.  SIrapeon  A  Son. 

Wro.   Schuetz. 

QLraGOW- 

CARROLLTON- 

Kall    Broa, 

Badser    Lumber   Co. 

GREEN  FiE^JJ— 

T,  W.  Ballew  &  Co. 

S.   \V.   Japes. 

An, i„,„„„.„„„.. Cement  or            | 

Cement  H 

achinery     1 

will  h 

furniahed 

„„,...,.„,             1 

the  publiahers  o 

this  lu)i)k—                                  ■ 

riuniclpal  Engineering  Compan 

^^^. 
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[BALr- 

shank  Lumber  &  Coal  Co. 
ibal  Ldme  Co. 
McCooey  &  Co. 
r   Lime   Co. 

J^SVILLE- 

sse  Lumber  Co." 

le  &  Schoppenhorst. 

2N— 

Chappell. 
E.    Starkey. 

fVILLE— 
Dulany. 
Richeson. 

endence;- 

T   Lumber   Co. 
E.    Lewis. 
3Donald. 

RSON  CITY— 

Lohman. 
H.  Morelock. 

Tanner. 

J— 

Chickerlns.  513  Va.  Ave. 
Cement  &  Coal  Co.,  McKinley 

S  CITY— 

Cement    Plaster    Co.,    121    W. 
th-st. 

can  Mason  Safety  Thread  Co., 
unction  bldsr. 

Brockett  Cement  Co.,  121  W. 
th-st.;  C.  A.  Brockett,  Treas. 
Genl.  Mgr.;  Howard  McCutch- 
Secy.  and  Treas. 
rs'  Material  Supply  Co.,  407 
il  Tel.  bldg. 

Deardorff,  Twentieth  and  Vine- 
Dickey  Clay  Mfg.  Co.,  715  Wal- 
Jt. 

Scott  Cement  Assn,  121  W. 
th-st. 

infield     Sand     and     Fuel     Co., 
ral-ave.  and  Kaw  River. 
Halliwell,  107  E.  Tenth-st. 
ational  Trading  Co.,  618  Wyan- 
-st. 

5  City  &  Ft.  Scott  Cement  Co., 
^  Eighth-st. 

-IVatkliiH  Lime  and  Cement 
lOOO  TValnnt  St. 

Merrill,   S.  W.  Boulevard  and 

nit-st. 

ri    Lime    and    Cement    Co.,    201 

Ll   Tel.   bldg. 

oal  and  Lime  Co.,  1900  Grand- 

;  Cement  Plaster  Co.,  308  Pos- 
el.  bldg. 
Sutermeister,   Twenty-flrst-st. 
Vlain-ave. 

Hallliwell   Cement  Co.,  107  E. 
i-st. 
n  White  Lime  Co. 


KING  Cn*Y— 
J.  W.  Liggett. 
Miner  &  BYees. 
KIRKS  VILLE— 
W.   P.  Foster. 
Kirksville  Lumber  Co. 
V.   Miller  &  Son. 
W.  S.  Murphy,  104  S.  Maine  St. 
LAMAR— 

Houston  &  Shelton. 
LATHKOP— 

B.  B.  Beery  &  Co. 
LEBANON— 
Hinds  &  Wussgerber. 
J.  Q.  Llngsweller. 
LJiiXlNGTON- 
Harris-Anderson  Lumber  Co. 
J.  R.  Moorehead. 

Triumph     Press     Brick    Co.    G.     W. 
Hyde,  Pres.;  John  T.  Bush,  Treas. 
LOUISIANA— 

Crystal  Carbonate  Lime  Co. 
MARCELINE— 
D.  Brown. 
W.   H.   Rosenbery. 
MARSHALL— 
La  Crosse  Lumber  Co. 
Pace  &  Mitchell. 
MARY  VILLE— 
Conrad  &  Totterdale. 
Rldsrway  Lumber  Co. 
h\  H.  Rowley. 
MEMPHIS— 
W.  W.  Eckman. 
T.  H.  Welener. 
MEDCICO— 
Coatsworth  &  Co. 
Houston  &  Crow. 
LaCross  Lumber  Co. 
MOBERLY— 
W.    W.    Babcock    &    Co. 
Moberly    B.    &   T.    Co. 
D.    H.    Mornice   &   Co. 
MONETT— 
August    Othenln. 
J.    H.    Otterman. 
MONROE  CITY— 
C.   D.   Everhart  &  Co. 
P.    W.    Hilston. 
MONTGOMERY  CITY— 

LaCrosse  Lbr.  Co. 
NEOSHO— 
Neosho  Planing  Mill  Co.,  Jas  Robin- 
son,   Pres.;   J.   B.    Robinson,   Secv.- 
Treas.;  R.   H.  Robinson.  Mgr. 
NEVADA— 
Clark   &   Bates   Lumber  Co. 
Plome  Lumber  Co. 
Logan-Moore-Boyd   Lumber   Co. 
NORBORNE— 
Badger    Lumber    Co. 
Cunningham,  Beckemere  &  Co. 
PALMYRA— 
J.    F.    Heinze    &    Son. 
Geo.  A.  Noble. 
W.  J.  Jackson  &  Co. 
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PIERCE  CITT— 

Pierce  City  Lime  Cu. 
PLATTSBURG— 

T.   W.    Ballew. 

P.  J.  O'Malley, 
PLEASANT  HILL— 

Clark   1-iimber  Co- 

J.  C.  Jonea. 
BICH  HILL— 

R.  J,  Hurley  Lumber  C^. 

WUliamsDn  &  Montenmer; 
RICHMOND— 

Davis  &  ChlW. 
ROLLA- 

A.  S.  Long  &  Son. 

T.   B.    Dyer. 
ST.   CHARLES— 

C.  &  H-  Hsfer. 
J.   PhU    Hoehn. 
Dubach  Lumber  Co. 
Ocks-Kahlflne  &  Co. 
ST.    GENEVIEVE— 


Chaa 


H.    1 


1  L.  Boverle. 
Jalcerat  Broa.  &  Teaty. 
ST.    JOSEPH- 
S.   W.   NIewefier. 
Chas.   Now)  and. 
ST.    LOUIS— 
Acme    Cement    Plaster    C"..  313  N, 

9th  81. 
Arkansas   Portland   Cement    Co.,    313 

N.  aih  SI. 
Berry-Horti  Coal  Co..  308  N.   6tli   81., 

Al  Berry.  Secy. 
Cenuur  Lime  Co.,  3832  MancheBler. 
Chas.    W.    Goeti    Lime      &     Cemenl 
Co..    3637      Gratiot,      P.    J    Dauern- 
belm.     Pres. ;       Louisa      A,      Goetz, 
8ecy  and  Treas. 
vr.    H.    HlJl   Lime   &   Cement   Co,,    11 

N.   Main  St. 
JohanneB    Ume    &    Cement    Co..    2138 

Kosciusko. 
Lawrence'  Martin  &  Co.,   Pamell   & 

Not.  Bridge  Road. 
Mudiani  A  Wrlsht,  7ai  Olive 
Metal   Core  Cement   Tie   Co.,   313 

ISth  SI, 
Royal    Cement    &    Plaster    Co.,    1 

St.  Louis  Contracting  Co.,  3S  Tnr 

Bids. 
Henry  M,    Schultz  &  Co,,  7320  Pe 

ThoFU     A     Honklna     Lime       a 
Cement  Co.,  ISIb.  Hnd  Anatln  S 

William   Wedemafer,    Rm.  S24  Waln- 
wrlghl    BIdB. 
SALEM— 

Clark  Mere.  Co. 
BALIBBURY- 


SBJUALIA- 

Babcock  Lumber  Co. 
UalUe    Lumber    Co.,    Fort 

tucky  St. 
Mo.   Central  Lumber  Co. 

SKiVECA— 

P,  G.  Brownlns  4  Co. 
SHia-aiNA— 

Cotton  A  Boettcher.- 

U.  P.  Dobyns  &  Co. 

Hannibal  Saw  Mill  Co. 
SLATER— 

Dulaney  Bros. 

La  CroBSe  Luml)er  Co. 

Bunker  Bros. 
/.aiPibel!   Lumber  Co, 
W.  L.  Garrett. 
Mar  bleb  ead  Lime  Co. 
NtcholH  &  Co. 
Vaughan  Coal  &  Sand  Co. 


Wm.  Ferguson. 

Wm,    Scbmidt   A   Co. 
TRENTON— 

BadKBT  Lumber   Co. 

F.   W.   Ballew, 
WEBB  CITY— 

Cor  win  A  Matthews. 

Webb  City   Lumber  Co. 
WEBSTER    GROVE— 

W.    W.    Alter. 

Robt,    Horsiiool. 

A.    N.    Wlntliers. 
WEST    PLAINS— 

J.    E.    Johnfon. 

Lewis-Faly  Commission  i 
WIND80R- 

Brown    Lumber    Co. 

Hudson    &    Son. 


Lumber  Co, 


ANACONDA— 

Anaconda     Copper  Mining  I 
Hardware  Dept. 
BIIJ,INGS— 

T,  R.  Mlnea  A  Co. 
BOZEMAN— 

a  C.  Kenyan.  3»  Maln-st. 
Lansing    &   Weils. 

BUTTE— 

Anaconda  Copper  Mining  Co.. 
ware     Dept.      D.      H.      Green 
Mgr-i  J.  A,  Duniap.  Pur.  ActJ 

Butle  Coal  Co.  Edwin  L.  Mayn 

Bulte  Hewer  Pipe  A  Tile  Co. 

WejiGrn   Fuel   Co, 
GREAT  FALLS— 

W.   L,   Martin   A  Co, 

J.   O'Nell. 
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A— 
Holter  Hardware  Co.,  113  N. 

"STON— 

jghnow. 

Miles. 

Rowland. 
.TTAN— 

ttan  Fuel  &  Lumber  Co. 
LA— 

la   Merc.    CO. 
la  Brick  &  Cement  Co. 
,V  CREEK— 
Woodward. 

NEBRASKA. 

tfcLeran. 

Parkhurst. 

A—' 

Bell. 

Green. 
Lysinger. 
[CE— 
Graff, 
lannah. 
i.  Von  Steen. 
Viebe. 


1  Lumber  and  Grain  Co. 
(3s  &  Bradford  Lumber  Co. 
•IcQuaine. 
ON— 
t  Hood. 
BUS- 
&  Smith, 
logland. 
Hughes, 
ifman. 

Lumber  Co. 
&  Smith, 
erman. 

:ry— 

ry   Lumber  Co. 
Gellatly. 

iwitzer. 

CITY— 
Easley  &  Co. 
on  &   Stuart. 

NT- 
is  &  Bradford  Lumber  Co. 
d  Lumber  Co. 
Schneider  Co. 
\— 

J  &  Boleton. 
thler  Co. 

ISLAND— 

0  Lumber  Co. 
Harrison. 

.  Hoaffland. 
GS— 

1  Lumber   Co. 
Schneider  Co. 

Oliver  &  Co. 


HOLDREGE— 
D.  T.  (Cornell  &  Co. 

C.  A.  Galloway. 
Johnson  &  Norlin. 

KEARNEY— 
Bradford  Krlsler  Lumber  Co. 

F.  H.  Gilchrist  Lumber  Co. 
Scott  Bros. 

Chas.  Seeley. 
LINCOLN— 

W.   I.   Bailey. 

Searle  &  Chapln  Lumber  Co.,  737  N. 
St..  J.  G.  Chapln,  Pres.;  J.  F.  S.arle. 
Secy.-Treas. 

Whitebreast  Coal  &  Lime  Co. 

R.  S.  Young. 
NEBRASKA   CITY— 

L.  E.  Cornsett  &  Son. 

Edwards.  Bradford  Lumber  Co. 

D.  P.   Rolfe  &  Co. 
NORFOLK— 

Chicago  Lumber  Co. 

Edwards   &   Bradford   Lumber   Co. 

L.  C.   Mittelstadt. 

NORTH  PLATTE— 
W.  W.  Birge. 

G.  F.   Field. 
C.   F.   Iddlngs. 

OMAHA— 

Adams  &  Keely  Co.,  1529  Sherman 
Ave. 

Bullard  &  Hoagland,  Izard  &  2ath 
Sts. 

M.  A.  Desbrow  &  Co.,  1202  Izard  St. 

Hampton  Lumber  Co.,  1242  South 
10th  St. 

Geo.  A.  Hoagland,  9th  &  Douglas. 

C.  W.  Hull  Co.,  20th  &  Izard  Sts. 

A.  L.  Patrick  Lumber  Co.,  1501  Mil- 
itary Ave. 

Wagner  &  Buchanan,  23d  &  Paul. 

Welshans  &  Holbrook,  309  S.  17th. 
O'NBILI^ 

Galena  Lumber  Co. 

O.  O.  Snyder. 

PAWNEE  CITY— 
Nell   Duncan. 
Pawnee  Lumber  Co. 

PLATTSMOUTH— 

C.  D.  Cummins. 

F.    M.    Richey. 

Jno.  Waterman. 
SOUTH  OMAHA— 

Louis  Bradford  Lumber  Co.,  319  N.  R. 
R.-ave. 

Bradford  Kinsler  Lumber  Co.,  501  N. 
Twonty-fourth-st. 

Broadwfcll-Rich    Coal    Co..    2418    N-st. 

(^Kldington  &  Wilcox.  2417  N-st. 

E.  H.  Howland  Lumber  and  Coal  Co., 
4.S8  N.  Twcnty-fourti-  M. 

Kd.  Miinslmw  &  Co.,  602  N.  Twenty- 

.«iovt'nth-st. 
J.  H.  Wat  kins  &  Co..  2420  N-st. 
SITTHEHLAND— 
C.    V.    Iddlngs. 
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TECUMSEH— 

Estate  of  W.  H.  Hassett,  G.  W.  Has- 
sett,  Mgr. 
YORK— 

Charles  Anderson. 

A.  F.  Bloomer. 

Geo.  Flair. 

W.  Moist. 

Smith  &  Rogers  Lumber  Co. 

NEVADA. 

CARSON  CITY— 

Geo.  H.  Meyers. 

Virginia  &  Truckee  R.   R.   Co. 
RENO— 

J.   R.  Bradley  Co. 

Nevada  Hardware  &  Supply  Co. 

Reno  Mercantile   Co. 

Edward    Schmitt. 
VIRGINIA  CITY- 

David  Crosby. 

NEW  HAMPSHIRE. 

BERLIN— 

Berlin  Mills  Co. 

Chas.  Jolbert. 

Esobel  &  Co. 

H.  C.  Rowell. 
CONCORD— 

JDlcKerman  &  Co.,  14  Bridge  St. 

James  H.  Rowell.  45  School  St. 

D.  W.  White,  Phenix  Hotel. 

Woodworth  &  Co.,  Hills  Ave.  &  R.  R. 
Sauare. 
DOVER— 

A.    Cou^erae    Place    Iinnsiber  Co., 
IT  Coclieco  &t. 
FRANKLIN— 

J.   D.    Kirk. 
KEENE— 

Knowlton  &  Stone. 

Spencer  Hardware  Co. 
LACONIA— 

T.  J.  Guay. 

J.  P.  Pitman  &  Co. 

John  Parker  Smith. 
LAKEPORT— 

C.  F.  Locke. 
MANCHESTER— 

Adams  Bros.,   754  Elm   St. 

Head  &  Dowat  Co.,  97  Granite,  Cor. 
Canal. 

J.    Hodge,    485   Elm    St. 

Mead,  Mason  &  Co.,  215  The  Kenard. 

Clarence  R.  Merrill,   412  Merrimack. 

Henry   W.    Parker,    30   Granite,    Cor. 

Franklin. 


J.  L.  LUDLOW  Municipal. 

J.  L»  LUULUTT  s^nit^ry  ft  Hydraulic  Engineer 

M.  Am.  Soc.  C.  E.        434  Summit  Street, 

Winston,  N.  C. 
Consultations,  reports,  plans,  specifica- 
tions, estimates  of  cost  and  superintendence 
of  construction  for  water-worlfs,  sewerage 
systems, electric  lighting,  and  other  munic- 
ipal improvements;  water  filtration  and 
sewage  disposal ;  expert  examinations,  tests 
and  reports  on  water  supplies  and  the  value 
and  efflciency  of  water-works  plants. 


NASHUA— 

L.  P.  Dunklee  &  Son,  34  Summer  St 

O.  B.  Tilton,  233  Main  St. 

Geo.  A.  Willard,  115  Vine  St. 
PORTSMOUTH— 

John   H.   Broughton. 

J.  A.  &  A.  W.  Walker. 
ROCHESTER— 

Chas.  W.  Bradly. 

Morrill    &    Greenfield. 

SOMERSWORTH— 
Francis  Fordiff. 
Albert  Hanson. 
Joseph    Perron. 

NBIV  JESiSBY. 

ASBURY   PARK- 
Asbury   Park   Building   Supply  Co. 
Buchanan  &  Smock. 
Geo.  E.  Farmer,  "51  S.  Main. 
Chas.  S.  Lewis,  S.  Main,  near  Broad- 
way. 
L.  M.  Taylor,  1107  Main.  | 

ATLANTIC  CITY— 
Atlantic  City  Lumber  Co.,   22  N.  111.  j 

Ave. 
D.  K.  Donnelly,  N.  C.  &  Baltic  Aves.  j 
G.    Garrison,    California    Ave. 
J.  M.  Frere.  16  N.  111.   Ave. 
D.  B.  Ingersoll,  16  N.  Fla.  Ave. 
Lake  &  Risely,  Pleasantvilte,  N.  J. 
Edwin  Smith,  Baltic  &  Tenn.  Aves. 
J.   Summerville  Smith,   Ohio  &  Med- 

iteranean  Aves. 
Somers    Lumber    Co.,    Arctic    &    Mo. 

Aves 

ATLANTIC-  HIGHLANDS- 
P.  S.  Conover,  jr. 
Corning  Lumber  Co. 
Hopping  &  Ely. 

BAYONNE— 

Baldwin    &     Figneira,      Garfield-ave. 
and  Grand-st. 
BELVIDERE— 

S.  M.  Gordon  &  Co. 

D.  Perry  &  Son. 

Widenor  Bros. 
BEVERLY— 

A.  L.  Perkins. 
BLOOMFIELD— 

Ogden   &  Cadmus. 
BOONTON— 

Theo.  Ringlieb. 

BORDENTOWN— 

Howard  L.  Newell. 

W.  H.  Shreve. 
BRIDGETON— 

Daniel  Bacon  &  Son. 

Wm.  O.  Garrison. 
BURLINGTON- 

Jonathan  Goodheer. 

Thos.  Milnor  &  Sons. 

John  A.  Vandegrift,  jr. 

Wm.  R.  Vandegrift. 
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1  Lime  Co.,  127  F«deral-8t. 
Coles  &  Sons  Co.,  Front,  cor« 
tin-ave. 

ersey  Supply  Co. 
us  Reeve,  31  Maxket-st,. 
Eludderow  &  Son,  Maricet,  cor 
t-st. 
Bros. 

.     Harbison     &     Co.,    1131    S. 
t-st. 

RTOWN— 
'  &  Simmons. 

Lumber  Co. 
W.    Hill. 
Union  Lumber  Co. 

Smith. 
)RANGB-^ 
it  Genung  Co. 

T.    Pierson. 
JETH— 
k    Carlton. 

&  A.   Heidritter. 
ter  &  Horre. 

&   F.   C.   Sayre. 

e   Bostwick. 
WOOD- 

Bros. 
>JGTON— 
Bodine  &  Sons. 
B.  HoiMiwell. 

A.  Kline. 
y   Kuhl. 
OLD— 
t  Cbmbs  &  Co. 

Stutesen. 
5L1^— 

Construction    &    Supply    Co., 
irt   Place.    Ja«.   W.   Fiiinesan, 
.;     John    T.    Harrop.     Sec.     & 
s.;  R.  N.  Billings,  Engrr. 
ESTER  CITY-- 
rloucester  Feed  Co. 
n  &   PetUt. 
SNSACK— 

nsack     Coal     &     Lumber     Co. 

G.     Demarest,    Prea.,     (New 

>rd,    N.    J.);    M.    G.    Demareat, 

;  Elmer  Blauvelt,  Treas.,  (Ora- 

N.  J.). 
'  &  Smith, 
rvelt  Bros. 
3NFIELD— 
iroa. 

ONTON— 
H.  Bernshouse. 
CBN— 
r   H.    Vanderbilt,     1628     Willow 

r   CITY— 

in  &  Figueira,  Giarfleld  Ave  & 

Qd  St. 

ngham    Cement    Co.,    55    Mont- 

ery  St. 

i  Brooks,  168  I7th  St. 


Jersey  City— Continued, 

Continental    Cement    Co..    55    Mont-^ 

STomery  St. 
Jas.  P.  Hail.  588  Central  Ave. 
International   Rock   Plaster   Co..   258 

WaAh'n  St. 
National  Lime  Co..  530  Grand  St. 
Arthur  P.  Roy,  399  Jackson  Ave. 
The  .United    Building    M&terial    Co.. 

Foot  Jersey  Ave. 
V  an  Keuren  A  Son,  Grand  &  Prior  St. 
VVa&hburn  Bros.  Co. 

LAMBERTVILLE— 
•    A.   C    Gamdey. 

Jacob  Heins. 
LONG  BRANCH- 

Chandler  &  Maps. 

Cloughley,  Nichol  &  Co. 

L.  &  D.  Edwards  &  Co. 

MADISON— 
Bruen  &  Morris. 
Green  &  Pierson. 
Joseph  M.  Smith  &  Co. 

MANASQUAN— 
E.  S.  Van  Leer. 

MATAWAN— 
Cartan  &  Devlin. 
W.  A.  Close  T.  and  M.  Co. 
Chas.   A.   Geran. 

MILLVILLE— 
C.    F.   Cory. 
Kimball,  Prince  &  Co. 

MONTCLAIR- 
Chas.  T.  English,  112  Park  St. 
Wm.  O.  Peersons,  14  Forest  St. 

MORRISTOWN— 
Dalrymple- Hastings 
C.  W.  Ennis  &  Co. 


Co. 


NEIWARK— 
Commonivealth  Rooflns     Co.,     10 
Division  St. 

Cook  &  Genung  Co.,  16  Jersey  St. 
Builders'    Material    &    Supply    Co.,    5 

Badger  Ave. 
Eureka  Cement  Co.,  2  Ave.  A. 
Knickerbo<»ker   Cement  Works,   Foot 

of  Brill  St. 
Leinhardt   &   Guenther,   312  Littleton 

Ave. 
Thomas  W.  McNally,  31  Fillmore  St. 
Fred  I^   Morrison.  309  8.  6th  St. 
Thos.    Morrison,    Van    Buren  St. 
Newark  &  Rosendale.  763  Broad  St. 
Phillips    Whlto    Rock    Ume    Co.,    133 

Front   St. 
James  It.   Sayro,   Jr.,   &   Co.,   River, 

noar  Center  St.    Deix)t. 
Marcu.s    Sayre    (.^>..    l«>ont    St.,    Adj. 

Center  St.   Bridge. 
Tomkina  Ilros..  71-04   Passaic  St. 
K.    Wniotts.   4  Waydoll   St. 
Windsor  Llmi*  Co.,  CtMitor  St. 
Stewart     Wolf    *    Co..    204    Waverly 

Place. 


!TORY  OF  AMERICAN  CEMENT  INDUSTE] 


NEW   BRUNSWICK— 

John   H.   Conger,   fii   New    St. 

R.  R.  Outt-alt.  ail  George  SI. 

Bolle  &  Bon,   ISl   Burnel   St. 

Philip  Weigel.  Jr.,   2  Peace  SI 
NEW  MILFORD- 

Cooper   &    Demareat, 


part  &  lllfr. 

UopkiOB.  Williams  &  Co. 
W.  F.   Howell. 
W.   W.    Woodward. 
ORANGE— 
Conover  Bros..  51  IJnooln  Ave. 
Cook  &  Genung  Co..  Main     &     Clin- 
ton   StB. 
A.    M.    Matthews  &   Co.,   6S   Freeman 

St. 
A.    P.    Plerson.    Pieraoira    Alley,    near 
Main. 
PALMYRA— 
Palmyra   lee  &  Coal  Co. 


The  Anderson  Lumbei    Co. 
PATBRSON— 

John  Agoew.  Prince,  cor.   Sis 

T.  I.  B'roEfln. 

C.  R.  Forbes,  735  Main  St. 

Chrlstouher  Ktllty.  R.   R,    Av 
Green   St. 

John  R,  Lee, 

Morley  &  Forbes. 

A.   H.   Bmllh,   41-47  Lafayetie. 
PAUI-3BORO— 

T>.  R.  Acltley. 

E.  G,  Miller. 
PENNOHOVB- 

Barber  &  Turner, 

E.    G.    Brick. 

John  Sumeiill  &  Sro. 

PERTH  AMBOY— 
FarrlnEton  &  Runyon. 
Samuel  Heall. 

PHILUPSBDRG— 

Geo.  Cole. 

M.  T.  Hagerty. 

Jordan  Shafcr. 


J.  S.  Irving  Co.,  91  t 
J.  D.  I/Oleeaus, 

PLH  AS  ANT  V I LLE— 
LiBJte  &  RlHler, 

PRINCETON— 


RAH  WAY— 

O.  M.  Frleac, 
Elmer  Oliver. 


KCO  BANK— 

J.  TraHord  Allen. 

Jaa.   T.   Burro wes. 

J,  A.  Throokroorton. 
RJDGEFIHLD  PARK 

UrewBtw  &  Boo. 
Kl  V  KRS  IDE- 
Hat  nea  BroH. 
KUCKAWAY— 

H.  K,  &  G.  W.  Stublt^ 
RUTHERFORD— 

E.  T.  Galloway. 

Julius  Jaes«r. 
SAOjEM— 

ClarkHon  Upplnoott. 

tsenj.  Stratton. 
aOMEHVILLE— 

A.  G.  Anderson  &  Co. 

Barneant  Broa. 

Uftvld  J.   Smith. 
SUU'TH    AMBOT— 

Jas.  Bloodsood. 


Thorn, 


1  Dow 


SOUTH 

Roll  '&  ackler. 
SUMMIT-    ■ 
D,   W.   Day  &  Son,   SprinBflBS 

R.  R.  Avues. 
Geo.   V,  Muchmore.  Park  An| 
TRENTON— 

Samuel  Heath,  334  Perry  St. 

W.  L.  PhUUpa,  607  CasB  8L 

J.  B.  Richardson  &  3on,  120  8. 
tan    SI, 

P.  B.  Richardson,  m  E.  Stffte 
VlKELAND- 

Ktrabflll.  Price  &  Co. 

Leach  A.  Bro. 
WESTFIBLD— 

J.  S,  Irvine. 

Tut  tie   Bros. 
WEST  HOBOKBN- 

Thos.   Keynton,  201  Ctlnton  Xl 
WGODBURT— 

L.   Brown  &  Co. 

Chaa.   Walton. 

KE-W   SfElXlOO. 
ALB  UQUER  Q  UE— 

J,    C.    Baldrld^. 

John   A.    Lee. 
CARISBAD- 

A.   N.    Pratt. 
ROSWBLLi— 

Burton    Linge   Lumber   Co. 

Lewis  &  Wells. 

Seay.    Gill    &    Morrow   Q). 
SANTA  FE— 

W.   H.   Goebel. 

Wm.   McKenzle. 

KEIW  YORK. 

ADDISON- 
Geo.  C.  Howard. 


D  &  Hawn,  288  Central  Ave. 

Qwlght. 

L  N.  Puller,  Chapel,  cor.  Carol 

Iderberg  Cemeot  Co,,  38  State 

:  Jackson,  92  3'1  Ave. 
irns,  336  Central  Ave. 
brts,  jr.,   &  Wendy,  352  Cen- 

&  YaaaBioa.a,  I&fi  State  St. 
[oCalH,  122  Stato  St. 
E.  B&mBay.  38  Stntv  St. 
Woodruff,  113  Broa<1wuy. 


iks  &.  Hanger 


larnes  &  Son,  B  Wal 
lark.  173  State  St. 
^      Bros.,  39  Water  S 


rorthlngion  *  Son  Co. 


rON— 
Ballard   &   Co.,   21  JotvIb 

Stawart,  130  State  St. 
,  Saslea,  SOO  CtienniiBO  Si. 
iiunber  Co,,  Jarvlu  St. 


Cemeat  Co.,  ItO  Vrniilclltt. 


IN  CEMENT. 

a„/riili,-C;mlinH.:/. 
BuHttlo  Mortar  Worka.  BullflBrs'  Bx.- 

BufTalo  Sewer  Pipe  Co.,  T7  Tonavan- 

(la. 
PhlllD  Carey  iitfc.  Co.,  88  W.  Banec». 
Carroll  Bros.,  Virginia  and  Pourth. 
Charlee  Dehn,  l^ulilana  and  Perry. 
r>urk1nB  &   Merkle,   26  BuUdera'    Ex- 

Dlamond  Fire  Clay  Co.,  178  Ellloott. 
G.  EllaH  &  Bro„  966  Hllc-Bt. 
German    Rock    AsDbalt    and    Cement 

Co..   304  D,    B,   Morgan   bldff. 
Glljrullar  Wall  Plaster  Co.,  21  BuHd- 

J.  B.  Klcg  &  Co,,  322  W.  Genesae. 

John  Lyth   &  Sons,  18  W.    Sagle. 

Monarch  Mfg  Co.,  E34  Main. 

H.  L.  ft  W.  C.  Newman,  50  River, 

Liouls  Ptohl  &  Bon,  I>ock  and  Water. 

Portland  Cement   Co.,  112   Church. 

M.   A.   Raeb,   &3»  Mlchisan. 

J.  H.  Bobs.  Ill  Brie. 

Sears,   Humbert   ft   Co.,   131   Pruden' 

tial  bids. 
Thorn  Cement  Co.,  112  Church. 
Uninn     Alcron     Cement     Co..     t41 

Brie. 


way  and  Elm. 

Weed  &   Co..   ISi  Main. 

G.  W,  Wllilama,  699  Mae 
CAMBRIDGE— 

J.  D.   Hall, 

Amos  Konkey. 
CAMDEN— 


B  Sons 


Giles  Col-. 

W.  H.  Dorrance 
CANAJOHARIB— 

W.  H.  Bain. 
CANAND  AI Q  UA~ 

Frank  R.  Beechei 

Geo.  T.  Thomi 
CANlSTBO— 

W.  T.   Goff. 

O,  O.  I*lne. 
J.  II.  Strall. 
CANTON- 


CARTHAGE— 

Noah   Chamberlain. 
Chanftv  Bros. 
Jones   &   Simmons. 
J.    A.    Loomls. 
J.   E.   Strickland  & 
CATSKILI^ 

Geo.   W.   Holdrldee- 
E.  Liampman. 


"^ Jt nt "iir-'i* ifa 


MUNICIPAL 

ENGINEERING 

MAGAZINE 


Is  known 

as  the  foremost  In  tbe  world 

in  tlie  field  to  which 

it  is  devoted. 

It  is  the  Authority 

for  Authorities. 


ONE  OF  THE  LARGEST  SPECIAL  MAGAZINES  PUBLISHED  AT 
THE  PRICE-140  PAGES,  MONTHLY,  AND  $2.00  PER  YEAR 


i         Municipal  Encinei 
1         Municipal  Ekoinbi 


MUNII 


SOME  EXPRESSIONS  REGARDING   IT 


HO*  IT  IS  PftAiseo  ar  keaochs 

William  SewniBN.  City  Eogiiwer  gf  Wladior,  Oqt.i 

"I  could  not  SEt  along  very  weUwIlhautMuNici PAL  EHGiNESRiNa." 
J.  H.  Hanlv.  CMtultlna  Enaixmr  for  Municipal  and  Sanltarr  Work : 

"I  find  MuHiciPALEHaiHEERiNO  Magazine  most  uieful:  In  ficl,  Indlspen^ 
Met  Ihansoii.  Jr.,  Oil  Cttr.  Pa.: 

"1  have  eilned  much  viJiubIs  information  from  Muhicifal  ENGiHEeniNa. 
Hobiirt  V.  Ogg.  Seaetary  Haard  tt  Public  Warki,  Detrnlt.  Mich.: 

"Municipal  EHoiNEHRtNo  Maoaiine  Is  so  highly  appreclalod  by  aide n 
visitors  lo  this  office  that  we  have  to  keep  our  copies  of  them  underlock  an 

JOMpIl  Wllbinglan,  Hattona,  III.: 

■■MUHICIPAL  ENOlNBBBtMG  MAQAZINB  IS  Ihs  best  Of  ilSkllld." 

Scott  Hayes.  CtaamlKriaJa.  S.  D.: 


■  SacTBBiealo  (Cal.)  ReconMIninn  i 

S'^magaiine  of  the  ags,  and  we  adhere  (5  that  ludemem." 

f2. 00  per  year.     The  sooner  you  order  It  the  mare  you  gain. 


■MUNICIPAL  ENGINEERING  CO.j 
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RAUGUS— 
Benson. 
Rich. 

AM— 

W.  Boright. 

5KILir- 

n  Courter. 

Karker  &  Co.,  Main  St. 
m  W.   Summons. 

&  T.  W.  NeaiTf  13  Broadway. 
id  &  Munro,  72  Remsen  St. 
IS  Slavin  &  Co. 
Kidman,  220  Mohawk  St. 

IPRING— 

Cornell. 

i   Crooks  ton. 

EI.  L*a  Due. 

em  E.  McClary. 

=lSTOWN— 

F.  Brady  &  Co. 

m— 

I.   Mason  &  9on. 

ZJomosh,  W.   Market  St. 
Parr  &  Co. 

A.ND— 

&  Warfleld. 
m  &  Starin. 

&   Hall. 

CKIE— 

Ix  Lumber  Co. 

&  Bromley. 
)n    &    Klff. 
Id  MlUlng  Co. 

IT— 

Q.    Clark. 
&  C.  E.  Martin. 
Putnam  &  Co. 

FERRY— 
n   &  Co. 

3VILLE— 
J  Gow. 

Guile, 
e   &   Snyder. 

tRK— 

tron-   &   Fleischman. 
S.    M.   Hamilton. 
J  G.  McCarthy. 

Q  BRIDGE— 
Bros. 

AURORA— 
.   Adams. 
Geib. 
s  &  Ball. 

HAMPTON— 
Hamoton    Coal    Co. 
Hampton  Lumber  Co. 

^VILLE— 

V  &  Deyo. 

a   W.    Donaldson. 


ELMIRA— 

Barker  Bros. 

Costello  &  Neagle. 

Diver  &   Copley. 

Holmea  &  Co. 

W.  H.  Lee  &  Son. 
FAIRPORT— 

Dobbin  &  Moore. 

C.    L.    Fuller. 

G.   S.   Holman. 

A.  M.  Loomis. 

A.  Van  Norman. 
FAR  ROCKAWAY- 

Thomafs  Kane. 

F.    R.   Smith. 

A.  C.  Walton. 
FISHKILL-ON-THE-HUD90N— 

W.  H.  &  W.  F.  Weston. 
FORT  EDWARD— 

L.  E.  Montgomery,  Notre  Dame  St. 

James  G.  Kinne. 
FORT  PLAIN- 

Will  J.  Diefendorf,  52-56  Canal  St. 
FRANKFORT— 

W.  W.  Crosby. 
FREDONIA— 

Cobb  &  Pritchard. 

F.  E.  Cooke. 

Sly  &  Coddingrton. 
FREEPORT— 

A.  J.  &  J.  M.  Southard. 
FULTON— 

Gage,  Porter  &  Co. 
GENH9EO— 

N.  W.  &  C.  D.  Neff. 

Purtiss,  Carpenter  &  Co. 
GENETVA- 

Beard   &   Son. 

Geneva  Lumber  Co. 

Goble  Bros. 

R.  J.  Rogers  Lumber  Co. 

H.  A.  Torrey. 
GLENS  FALLS- 

M.  H.  Bradt  &  Co. 

Finch,  Pruyn  &  Co. 
GLOVERSVILLE- 

Peter  Chevalier. 

Mayfield  I^ime  &  Cement  Co. 

L.  A.  Phelps. 
GOSHEN— 

Conklin  &  Cummins. 

Fancher  Bros. 
GOU  VERNPJl  :R— 

W.  T.  C'arbin. 

H.   H.   Noble. 

A.  S.  Whitney. 
GOWANDA— 

J.    K.  Van  Densen. 

GHEPJN  ISLAND— 
M.  Smith. 

GREENPORT— 
(\  L.  Corwin. 

HAMILTON— 
N.    H.    WK'kwIsi-. 

HAIiUIKTSTOWN  - 
StarkH,  <^JoHS,  ^'affrey  Co. 
TrornhUy  ^  Hatch. 


HEMPSTEAD— 
W.  G.  AdamB. 
Job.   Grlffln. 

HERKIMBH— 

C,  W.  Pftiroer  &  Co. 

C.  R.   SaeU. 
HIOKSVIt-LE— 
iillUB  AuBUatin. 
'.   HerzOB  ft  Son. 
HOMEB— 

Maion  &  atarin. 
HOOBICK  FALLB- 

Eoston,  lUalnB  &  WorHen. 

Francis  Riley. 

A.  H.  Bherwood. 

H  ORNBLL3  VIL.LE— 
James  Fahy,  37  Caas  St. 

B.  Hollands,  169  Main  Bt. 
James  Klngkade.  2  Delaware  J 
aimmODB  &  Honetl. 

HOR8EHEADS— 

H.  H.  McQiieen- 

Hathaway  &   Bundy. 
HUDSON- 

Charles  W.   Macs. 

Wm.   H,   Tra-ria  &  Son. 
IKVINQTON- 

Dinkel  &  Jewell  Co. 
ITHACA- 

CamrbeU  BroB. 

Drtacoll   Bros.    &    Co. 

JOBeph  FowleH. 
JAME9TOWN— 

W.  H.   BndreBB. 

Jamestown  Coal  &  Coke  Co. 

W.   L-   BlQtbaoro. 
JOHNSTOWN— 

John  a.  FerreB,  118  W.  Main  S 

Levi   StejjhensQii. 

Jamea  I.  Younalove. 
KEE  BBVILIiE— 

A.  W-    Shields   &   Co. 
KINGSTON— 

Abbey,  Stephen  &  Sons. 

F.   H.   Griffith. 

H.   W.    PaleQ"B   Bona. 

A.  S,  Stanles. 
IiAKE  PLACID— 

Walton  BcoB. 
LANCASTER— 

J.  C.  Garretsee, 

Sainuel  Walter. 
LAN8INGBURGH- 

J.  B.  Maflden  &  Cti.,  BIT  First 
LBROY— 

J.  A.  Collins. 

N.  B.  Keeney  &  Son. 

Geo.  F.  Lowe. 

P.  C.  Roeers,  Lake  St. 


E  L.  Baldwlc 
M.  B.  HolchklBs 
UTTLB  FALIS- 
W.  B.  NewelL 
James  Van  Allen. 
LOCKPORT- 
M.  J.  Crowe. 
C.  N.  Stalnthorpe. 
C.  B.  Whttmore. 
LOWVILLB— 
LodIb  BUBh. 
C.  P.  Youaey. 
LYONS— 

B.  F.  Lochwood. 
MALONE— 
Howard   &    Shart. 
Thompson  Bros. 
MLAMARONECK— 
Foahay  4  Brewer. 
L.  MoRatt. 
MASSENA— 
Gnrvin  &  Rutberford. 
Keyes  &  Moore. 
Hubert  Trofly, 
MAa'TBAWAN— 
3.  M.  Davidson. 
MECHANICSVILLE— 
Barnes  &  Ladow. 
R.  Moore  &  Son. 
RoblnBon  &  Ferris. 
MEDINA- 
FilMns  &  Gorman. 
John   Horon. 
MiDDLETOWN- 
Buck  Bros. 

G.  W.  &  G,  H.  Galloway. 
Gordon,  Horton  &  Co. 
Spooner  &  AyreB. 

MOHAWK- 

Broomhail  &  Co. 
MONTOUR  FALLS— 

Joseph  B.  Barbour. 

D,    C.    Blair. 

Samuel  J.  Brown, 

S.  W.  Sterrett. 
MT.  VERNON— 

Butldera-  Supply  Co.,  18  B.  F 

N  E  lbonville:— 

Martin  Adams. 
NEWARK— 

L.  G.  MBtllBon. 

Cbas.  E.  Segpett. 
NBWBUHGH— 

Jno.  J.  B.  HarrlHOn,  «0  Bros 

Samuel    A.    WilBOn,    173   WasM 


Frank  O.  Wood, 
NEWMAN- 

StarkB,  Gobs,  Caffrey  Co. 
NEW  ROCHELLB— 

New  Rochelle  Coal 
Echo  Bay  Dock. 


WashlnKtol 
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UJanda  Co..  1S4  3d  31. 

k&  Krekeler  Co.,  131T  Grnnd  8t. 

ISroa.,  as  Lott  St. 

i  Clarke.  Oowuner's  CanaJ. 

bohn,  PItker  Ave.,  cor.  Stont^. 

>ilyer,  US  Plymouth  St. 

■  A    Doody    Co.,    *rt    Hamlltuti 

i-P.  G.  HuBlii-'s.  1«!  DouRlassSt- 
^mp  A  CO..  IT  Milton  9t. 
fc  Adam*.  BIO  Kent  Ave. 

A  Kinian.  ^1  Slci'khatni  SI. 

fther.  97  »lh  St. 
^fthnken.  eas  K^nt  Avu. 
biSBPt  Co.,  4^S  Flall)U!h  Av<'. 

[hlln  A  Furman.  Fiwjl   BHy  IT 

Peely  &  Sons,  9  Ailelphia  SI. 
Iffserole.  SG  Qretniiuint  Ave. 
^>rton  Sons  Co..  3«7  Carroll  St. 
tBT  A  Co..  £«  Lee  Ave. 
jBelmer  Co..   UdT   Melropolilan 

ilmer,  2814  AllanLlc  Ave. 
ItToeber,  ae  Johnson  Ave. 
■bf.  4]fl  Johnson  Avp. 
;l  Cement  Co.,  HO  Kent  Ave. 
lu,  am  AtlEuitlo  Ave. 
rORK     CITY.     BOROUGH       O 
4.TTAN  AMD  BRONX- 

nt  PtBBler  Co..  IMbI  St, 
^aroma   Ave. 

iM  Co.,  aan  g.  mth  st. 

Portlaral  Cement  Co.,   1«  IJh- 
St. 


Abestlo 

Co. 

«  BroadW 

I'ortl 

Cenenl    C 

rtr  SI 

Baker. 

M  Cherry  Bt. 

BaJdw 

1  Kf 

.r.    Williamson  *  Co., 

Beach.  ZS  Cortlaiidl  SI. 

nreod,  M  Front  St. 

Bell  A  Snn,   IKth  St,   and   Ofr 

Blazo  Co,,  im  blh  Ave. 

iL  BIqiom.  IS  Whitehall  St. 
Kile  Cement  Co.,  2lil'  BroodwHv 
^K.  Brtxham.  S«l  Broadway. 
^TDOfc'B  Bona'   Co.,   Sli;  W.    4fl[) 
— '  Supply  Co.,  Fishers  I*ne. 
A  Co.,  Z&3  Broadway. 


mith. 


St.    . 


M  Ume  Co..  an  W.  125 
Oo/Cey,  U5  EI  llTth  S 
Bn      Flreorooflne      C 


Co.,  1511  Ffflli  Avp. 

F.  F.  Comatoi'k,  2AI  Broadway. 
Connelly  A  ShafeT.  T4  Cortlandl  BI. 
CoDSOlldaled    Wheallajid   Plaster  Co.. 

IBB  Uberty   81. 
Coplay  Cement  Co.,  IM  Bth  Ave. 
William   Cooaan,    Parh   and    Pr-lHain 

Ave. 
Curtin  &  Ver  Valen,  U  Maiden  Lane. 
RufuB  Darrow,  Fool   W.  ITlh  St. 
Dearlns   A  Co.,  60  Liberty  St. 
J.   P.   Dully  &   Co.,  4th  Ave.  &  189tti 
A.  O.  Duyalers.  45  Broadway. 
Drvkcrhoir  I'urllnnd  Cemeal  Co., 

TH  Wllllnm  St. 
Eaatem  Cement  Co..  1133  Broadway. 
ElnFeka  Ceavnt     Co..     I     Hmllaoii 


Ing  Co..   Ltd.,    1133   Broadway. 
FlemlUK  A  Co..  i:iS  LIbertr  St. 

Flint.  Eddy  A  Co. 

Francklyn  A  FerKu.tim.  Cotton  Bxch. 
Qabriel   A   Schall.  SX>  Pearl  SI, 
Gardner  Building    Materia!    Co.,    £8 

Broad  St. 
E.   C.   Gales  &  Co.,   Webster   Ave.   A 


John  Gleason,  24  Goer 


GOSB  A  Gdsall.  3DS  W.  St. 
Haebler  &  Co.,  Tl  Wall  St, 
Chas.   Ward  Hall.   140   Nassau    51. 
Hammill  A  Gillespie,  240  FionI  BI. 
C.  B.  Hewelt  A  Bro.,  48  Beekman  St. 
W.  N.  Hoagland.  11S3  Broadway. 
K.  A.   Holniberg.  160  oth  Ave. 
W.  T.  Hookey.  2401  3ii  Ave. 
Houston  &  Co.,  28  Cortland  91. 
Hyde   Bros.,    113    K.   27th    Bt. 
Irvine  A  Co.,  aiT  W.  lEfilh  St. 
R.  H,  JaRray  A  Cc'lflO  6th  Ave. 

-     letit  Coating  Co..   169  5th 


p 

Kane  Co..  287  4th  Ave. 

ider  Keller.  81  New  Bt. 

B.' 

Kennedy  &  Co.,  61  Broadway, 
Kdller,  81  New  St. 
Keyes,  SI  New  St. 
King  A  Co..  1  Broadway. 
erbock.T  Cement  Co..  Sfi  Maiden 

Lawrenw  Cement  Co.,  1  Broadway. 
Lnn  rrnre  Title     Cpoicnl     Co..     20 
Cttrtlandt  B). 

Oeorge  Livingston.  112.1  Proadway. 
ThOB.  M.  Magilt.  a»  I'ir'liindl  St. 
Major  Ccmont  Co..  4Sl  Pear!  Si. 
Manhattan  Brick  and     Terra     Cotta 

Co.,  34  Soulh  St. 
Marauardt.  II.  A  Co.,  21  3.  William. 
Mason's  Supplies  Co.,  W*  South  Bt. 


Meeker,  Carter  &  J 


1   Mad- 


Ludwlgr  Meyeratein,  136  Liberty  St. 
CliiroriJ  L,   Miller,   B.   One  Hundred 

a  Slxty-flFBt  St.  and  Jerome  Ave. 
Moeu     AHphaltlc     Cement     Co.,      103 

Maiden  L&ne. 
Moftat  &  Barlo,  1123  Broadway. 
The  F.  B.  Morse  Co.,  !7  State  St. 
Morse    Steel    Wire   Tire   Co.,    m   W. 

/enty-HIth  8t. 
Uurtash    &    McCarthy.     Rlvington 

a  SiBBt  Sts. 

nrk  A   Rfini^ndHlE     Lltup   una 

luent  Co..  :IU  t'urllHndl  St. 
G.  M,  Newcomer,  6S  Maiden  Lana. 
■"    -3.  Cement  Coating  Co.,  156  Fifth 


r  YorV 


ft.  T.  &  RoBondale  Cement  Co.,  280 

Broadway, 
N«w    Tork   Pottery  Co.,   W.    Thirty- 

ilKth  St.  and  Twelfth  Ave. 
New  Yorlc  Wood  Vulcanizing  Co.,  71 

Broadway. 
N.  Y.  and  N.  J.  Fireproolln^  Co.,  138 

Fifth  A 


1.  Norti 


Co.,     160 


meted,  ; 


t  Row. 


1,  1  Broadw    . 

laugh  &  Camp,  Kingsbrldee. 

W.  J.  Peck.  430  E.  Forty-etBhth 
O,  D.  Person,  160  Fifth  Ave. 
J.  A.  Philbrlck,  ISSS  First  Ave. 
Piatt  Plaster  Co..  130  Fulton  St. 
Charles  Plook.  543  W.  Twenty-BBOond 
a.    Quallp,    J90   Broadway. 
Edward  Records,  17  Park  row. 
Reliance    Brick    &    Cpinent    Co,,     141) 

Roebllng  Construction  Co..  121  Liber- 
ty St. 
H.  P.  Robinson,  foot  TV.  Forty-ninth 
Bock   Plaster  Co.   of  N.  T.   &  N.   J., 

U  Broadway. 
James  Rogers,  Twelfth  Ave.  and  W. 
One  hundred  and  thlrl y -second  St. 
Koae  Brick  Co.,  C43  W.  Fifty-Beeond 
Sackett  Wall  Board  Co.,  IIG  Nassau 
Sayre  &  Fisher  Co..  207  Broadway, 
W,    H.    Schmohl,    814    E,    Fourteenth 


F.  H.  KIRCHNER  &  CO. 

OENKRAL  CONTHACTORS 


jr*«i  York  Cilu—iltinhiUlnn—Conllnu 
Sears,  Humbert  &  Co.,  81  FuUon 
H.  R,  Sellers.  1  Madison  Ave. 
Slnnlair  &  BabBon,  143  Liberty  SL  j 
V,  Xi.  Smldth  &  Co.,  aa  IMHidCH  J 
Lnne.  I 

Hiram  Snyder  &  Co..  ^  Broadway.     , 
Sparrow.      Fridenber^      *       Co.,      U 1 

Whitehall  St. 
Standard  Silica  Cement  Co.,  6 

E.  G.  Soltman,  164  W.  Forty-»i 
C.  U.  Stout.  1  Broadway. 
Terry  &  Holroea.  643  W.  Flfty-scei 
Knitl  Tlilele,  99  Jobn   St. 

ThomcBon  &  Starrell.  Battf 

CBlvIn  Toniklua,  ISO  Liberty  i 

Tomklna  Bros.,  257  Broadway. 
W.  G.  Tucker  Mfg.  Co..  foot  E,  ( 

hundred   and  sixteenth  St. 
Tucker    &    Vinton    iiiio.),    1 

Union     Metal     Corner     Co.. 

Twenti-tltth^St. 
United    Building    Material    Co., 

U.  8,  Mortar  Supply  Co..  1123  Bit! 


Cbarlea  Wnrner  Co.,     Oil     MiiMt 
Lane. 

C.  R.  Weeks  &  Bro.,  542  W. 

White  Brick  &  Terra  Cotta  Co., 
Bth  Ave. 

G.  W,  White  &  Co.,  1133  Broadwftyi 

Nathaniel  Wise.  1133  Broadway, 

T.  C.  Wood,  E16  Greenwich  St. 
fJBW      TORK     CITY.      BOROUQB 

QUEE Na- 
il nil     Svward     Avr..      Rli 
liilL 

Clonin   &    MeaaenKer.   75T    SouleiR 
L.   I.  Cli.v. 


■,    S.   Jor 


:.  City. 


1   4   Co. 


IS  A 


Kraemrr   Bros,.  10th  &  Bth  Ave.. 

lege  Point. 
J.  H.  L'Homme' 

L.  I.  City. 
P.    C.   Norton, 

Roekaway. 
Rudolph  Relmer  &  Son,  Ocei 

Osone   Park. 
G.  8.  Roe,  Park  Ave..  Bay  E 
A.  M.  Ryon,  t«  Main  St.,  Plu 
Styler     &     Dougherty.     SB     I 

Ave.,  Flushing. 
Wotherspoon     &      Son.     725 
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City^Qiteens—  Contin  tied. 
shneider,   324     Jackson     Ave., 
:ity. 

d  .  Silica     Cement     Co.,     110 
Tig  Ave. 

3RK    CITY.    BOROUGH    OP 
OND— 

OS.,  Tottenvill^. 
[avens.  New  Brighton. 
vIcRoberts   &    Co.,    Tompkins- 

C.  Seguin  &  Co..  Prinpes  Bay. 
ompson.  West  New  Brighton, 
lompson    &   Sons,    Stapleton. 
Van  Cllef.  Port  Richmond. 
Whitford.  Port  Richmond. 
A  FALLS— 
lumbert. 

TONAWANDA— 
Berger. 
rlose. 

.'  &  Sherman. 
White  &  Co. 
IBURG— 
Jarr. 
Biittan. 
kett. 

Jupply  Co. 
?aylor. 

rcellus. 
luby. 
^A— 
Jutts. 
z  Pruyn. 


arwell  &  Co. 
Quinlan. 

s'  &  Builders'  Supply  Co.,  C. 
ller.  Pres.    L.  H.  TiithMI.  Secy. 
Tut  hill,  Treas.  &  Mgr. 
erwllllger. 


ustin. 
Few. 

BAY— 
lammoip. 
lA— 

\nderson. 
^ssions 
)GUE— 
ey  &  Sons. 

:iLL— 

n's   Son's     Comnany.      H.     P. 
Pres.     F.     M.  Dain.     S  ( y.  & 

mith,  Jr. 

AN— 

ra  &  Srlstock. 

onklin  &  Son. 

itter  Lumber  Co. 

Nhite. 


PHILMONT— 

Walter  Ham. 
PLATTSBURQ— 

Dock  and  Coal  Co. 

Hanry,  Wood  &  Marshall. 

Nichols  &  Co. 

Sowly  Hardware  Co. 
PORT  CHESTER— 

W.   E.  Peck. 

Wm.  Ryan  &  Co. 

Chas.  Tibbits. 
PORT   JEFFEIR90N— 

T.  F.  Darling  &  Son. 

O.  T.  Fanning  &  Co. 

Loper  Bros. 
PORT  JERVIS— 

W.   H.  Coonrod    Co. 

H.  O.  Rosenkrkns. 

Rueling  &  Cole. 
POTSDAM- 

H.  K.  Baldwin  &  Co. 

O.  E.  Bonney  &  Son. 

R.  L.  McAllister. 
POUGHKEEPSIB- 

C.  N.  Arnold. 
E.  B.  Layton. 

D.  W.  Wilbur. 
PULASKI- 

Frary  &  Sage 

Wm.  Peach. 
QUEENSBURY— 

M.  Brandt  &  Co. 

Finch.  Pruyn  &  Co. 
RENSSELAER- 

James  Gray.  371  Broadway. 
RHINEBECK— 

Frank  Herrick. 
RICHFIELD  SPRINGS— 

L.  S.  Cha.se. 

C.  H.  Evans. 

L.  McCredy  &  Son. 

Geo.  Monahan. 

W.  B.  Ward. 
RIVERHEAD— 

Corwin  &  Young. 

John   E.   Young. 
ROCHESTER— 

Wm.  A.  Franklin,  65  Main  East. 

James  W.  HutchL«?on,  322  Brown. 

Jenkins  &  Macy. 

Lamson  &  Leason.  Cottage  &  Seward. 

Joseph  J.  Mandery. 

Thoma.**  Oliver,  328  South  Ave. 

Rochester  lAme  Co.,  209  W.  Main. 

Whitmore,    Rauber   &     Vicinus,      279 
South  Ave. 
ROME- 

W.    J.    Cromond. 

Parry  &  James, 
SAG  HARBOR— 

East  Hampton  Lumber  &  Coal   Co., 
Ltd. 
SALAMANCA- 

J.  A.   Andrews  &  Son. 

Gallagher  Bros. 

McCann.    Hubbell   &   Co. 

Fred  Miller. 


BAIjKM— 

Charles  W.  Button. 

Wm.  J.  Crulkshank. 

K.  W.  Phllo. 
SANDY  CRBEK- 

8.  H.  Barlow. 

Miles  BlodEE^tt. 

Henry  C.  Crandall. 

Hydorn  &  Snyder. 

Samuel   Badler. 

Edward  Will  tarns. 
aANDT   HILL— 

Orlffln  Lumber  Co. 

Kenyon  Lumber  Co. 
SAHANAC   I-AKE- 

StarkB,  Gobs,  Caffrey  Co. 

Trombley  &  Hotch. 

Walton  &  Tousley. 
BABATOGA    SPRINGS— 

Russell  M.  Choate.  3te  Eas 
3AU  GERTIES— 

Finger   &  LewlB, 

BaugertieB  Coal  &  Lumber 
aCH  AGHTICO  KE- 

Bmpire  Mill  ft  Coal  Co. 
8CHEN  ECT  A  DT— 

Borhyte  &  Devenpecit, 

fc.  F.  Rankin. 

Rankin  ft  Cary. 
-N.  1.  Schermerhorn. 
SBNBCA  FALL8- 

A.  P.  Haney,  Clinton  Si. 

F.  Maler,  Fall  St, 

a.   8.  Palmer,  Clinton  St. 


C.  W.  Bumstde. 
SILVER  CREEK— 
W.   E,   Blandlng  Co. 
G,  P.  Brand  &  Sons. 
Geo.  Shalner. 
SING  SING- 
J.  E.  Barlow,  Main  St. 
Barlow  &  Co..  Main  St. 
I.  TerwltltBSr's  Son,  Central  Ave, 
Waahbum  &  Todd,  Depot  Sq. 
A.  L.  Young,   Main  St. 
8KANH  ATELE  S— 
HtchKTd  Carver. 
W.  G.  Stuart. 
SOUTHAMPTON— 

Hampton  Lumber  Co. 
SPRING  VILLE— 
ConBer  &  Ware. 
Herbold   &  Keealcr. 
STRACU8B- 
J.   E.   Brlltcn,  201  N.   Onondaia   St. 
Burhans   &   Black  Co.,   13fi   N,    Salli 
George  R.    Clark.   511  S.    Clinton. 
The   Eureka    Plaster   Co.,    B+  Wietii 

Glk. 
Martin  &  Sullivan,  112  W.   Genesee 
New    York    Brlcd    &    Paving    Co., 

A,  &  K.   Bldg. 
Geo.  W.   Park  &  Son.   417   E.    Wat 


Paragon  Plaster  Co.,  IIU  N. 
St.  Jacob  Amoe.  Pres,; 
Sauler.  Seey.-Treas.,  Mgr. 


TO  N  A  WAND  A— 


Knight      &      Rlehard. 


Mai  Oulnn.  IBS  I 


Touns  &  Kalstead,  foot  of  GrailfU 
TUP PER  LAKE— 
McDonald  dl  Son, 

C.  H    aimon- 
UTICA— 

American  Hard  Walt  Plaster 
W.  H.  WcCann. 
Munson  Bros. 

D.  D.   Winston. 
WALDEN— 

D.  C.  Domroinck. 
Haabrouck  &  Sloan. 
C.  W.  Hill. 

E.  S.  Saytr. 
WAI.TON_ 

Ells  &  ReynoldH. 

S.  P,  Olcott. 

H,  B.  Olmatead. 
WARSAW— 

Cheney  &  McGee. 

S.  J.  Crawford. 
WAIt^VlCK- 

CHnkHits  &  Strong. 
WATERFOHD- 

F.  B.  Peck. 
W.  A.  Sale. 
Geo.  D.  Slade. 

WATERLOO— 

Edwin  Clarke. 

A.  H.  TerwIUeger  &  Son. 
WATERTOWN  - 

C.  P.  Englehart,  It  Polk  St. 


Alber 


L.  Rice 


'.  D.   RigBS  &  Co.,  73  River  8t 
Dbbin  &   Hotchkln,   IG   R 
.TERVII-LE— 


Caywood.   Stickle  &   Co. 
W.   H.   Eldredffe. 
WESTPIELD— 

Wealfleld  Lumber  ana   Coo 
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HALLr- 

Martin. 

Sullivan«  35-37  Canal  St. 

I>LAINS— 

7.  Young  &  Sons  Co. 

r\K  &  Bro. 

3BORO— 

Raymer. 

ice  Bros. 

NORTH  CAROLINA. 

LX.B— 

.    Scott  &  Co. 

W^estall. 

)TTE^- 

Ward  &  Co. 

Vithers. 

)N— 

lalph. 

ETTH  CITY— 
"lora  &  Co. 
r  Bros.  &  Co. 
rimer  &  Co. 
on   &   Co. 
IVoodley. 

tORO— 

&  £^on. 

3ro  Hardware  Co. 

Hugr^ns. 
&  Johnston. 
36   &  Bros. 
iBORO- 
lardware  Co. 
Woodroffe. 
RSON— 
Parker  &  Co. 
Vatkins. 
ITTTA— 
Haynes. 

enrietta  Mill  Co. 
tY— 

Ingrohl. 
i  Hardware  Co. 

RSVILLE- 
Davis  &  Son. 
:  L#InviUe. 

N— 

Canady. 
&  Hooker. 

NTON— 

iton  Hardware  Co. 

AIRY— 
Foyce. 
Merritt. 

E21N— 

Hardware  Co. 
Smallwood. 
iVhitby  &  Co. 

JTH— 
Brinkley. 
Hampton, 
lonlthal. 


RALEIGH- 

T.  H.  BrifiTiTS  &  Sons. 

Julius  Lewis  Hardware  Co..  224  Fay- 
etteville  St. 
'   S.  M.  ajid  W.  J.  Young.  , 

REIDSViLLE- 

W.  P.  ware. 

P.  H.  Williamson  &  Co. 
ROCKINGHAM— 

W.  I.  Everett. 

Pu  Du  Hardware  Co. 
SALJEai— 

Fogle  Bros. 
SALISBURY— 

J.   Allen  Brown. 

Geo.   R.    Martin   A  Bro. 
TARBORO— 

C.   J.  Austin. 

Howard  &  Co. 

Tarboro   Hardware  Co. 
WILMINGTON— 

Roger  Moore's  Sons  &  Co. 

J.  T.  Riley  &  Co. 

The  Worth  Co. 
WILSON— 

Geo.  D.  Green  Hardware  Co. 

Mayo  &  Watson. 
WINSTON— 

Miller  Bros.  Co..  G.  L.  MiUe-  Pres. 
and  Mgr.;  J.  j.  Leight.  V.  P.:  W. 
L.  Harper,  Stec.-Treas. 

Shepherd  &  Nonfleet. 

NORTH  DAKOTA. 

DICKINSON— 

Walton   &   Davis. 
FARGO— 

Fargo  Lime  &  Fuel  Co. 

North  Dakota  Tile  Works.  S.  Birch, 
Prop. 

N.  Stanford. 
GRAFTON— 

Nollman  &  Lewis. 

Robertson  Lumber  Co. 

St.  Hillair  Lumber  Co. 
GRAND  FORKS— 

Dinnie  Bros. 

P.    S.   Houston. 

Robertson  Lumber  Co. 
JAMESTOWN- 

Gull  River  Lumber  Co. 

W.    C    Hooelick. 

Lutz  Lumber  Co. 

C.   D.   Shurlock. 
WAHPETON— 

L.  E.  Horton  &  Co. 

John   Rischard. 

OHIO. 

AKRON- 
Akron  Supply  Co.,  615  E  Mill  St. 
G.  A.  Bisbee,  229  S.  Main  St. 
Botzum  Bros.,  113  &  115  S  Main  St. 
N.  W.  Brown.  355  S.  Main  St. 
J.  H.  Case  &  Co.,  132  Wooster  Ave. 
Cramer  &  Logan,  716  &  718  S.   Main 
Geo.  Crisp  &  Son,  500  E.  Main  St. 


ihe: 

AMERICAN  CEMENT  INDUSTRlii^^B 

AkTon^Cunllniwil. 

BRIUGEPOBT— 

Jolin  G.  Hftury.  705  Broadway. 

Melater  Bros. 

Sl-1196  E, 

Jesae   Moore. 

BRYAN— 

!>,  Kryfler  &  Sons.  Ill  8.  Main  St. 

Cbriatman    Bros. 

Peterson  &  WrlgSt,  IS  N.  R 

Henry  Keek. 

H.  H.  aperry,  134-148  S.  Can 

1  St. 

J,   P.   I-anK.                                          1 

AIXIANCB- 

BUCTRCS-                                           , 

John  Auld  A  Sons. 

Samuel   Boneb:ake. 

J.   C.  Craven. 

Wm,  Reed. 

Mllner  &  Bouher. 

CADIZ- 

P.   J.   Pott). 

John   Aukerrau... 

I.  G.  Tollerton  &  Son. 

E.    M.   LoDB   &   Sona. 

A8HL,AND- 

J.   B.  Hogera. 

W.   T.  Wooa  &  Son, 

CiuEaton    &    Harvey. 

CAMBRIDGE- 

ASHTABULA— 

The  C«mbrldge  Hardware  Co. 

CroBby  Hardware  Co, 

Hall    &    Ballabury. 

R.   V.   Orme. 

Paine    Bros. 

CANAL  DOVBR- 

J.  A.  Palaley. 

ATHBNS- 

CANTON- 

Athenn  Lumber  Co. 

Artflelal   Ice  &  Storage  Co. 

Rardln    Broa. 

Wm.   Barber  &  Sons. 

BARBHRTON— 

Canton  Feed  Store. 

Amerlean  Clay  Mt«.   Co. 

HarrlEOn  Ave,   Feed   Store. 

Barberton  Hardware  Co. 

John  8.  Rohrer. 

C.   8.   Johnson. 

Hiram  Bhaub, 

CARTHAGB- 

Ph,u1  &  Kerry. 

Prentlsa  &  McCoy, 

CELINA- 

MorrlH   Vouni. 

BBLLAIRE- 

CHICAGO-                                              <J 

Carter   Uros. 

R.   Heath.                                              M 

BELLBFONTAINE- 

CHILLICOTHB-                                    M 

Rellefontalne  Bione  &  lAm-^ 

J.   H.   Buah. 

George   Boret.    Jr.                               H 

RDbt.    Rebsrta. 

L-hlllicothe  Cool  Co.                          M 

BBLLEVUE- 

Chaa!  Snyder.                                     H 

BERBA- 

Fred  Brown. 

CINCINNATI-                                     1 

IjBwrence  &  BriehtmBn. 

Alex.  J.  Baker.  11)37  Gilbert  AvcJH 

BOWLING  GREEN- 

Wm.  Bindley,  Ura  ft  Bggleston 'jM 

Geo.    Brothera. 

Fred  Brewe.  1B9S  MontroBO  At«3I 

Geo.    B.    Mercer. 

Builders'   SuMily  &  TlUna  Cft^JH 

H,  G.  Mercer. 

The  Snow  Flake  Lime  Co. 

Building  Material  Supply  Cc.^fl 

Btarr  Supply  Co. 

1th  Bt.                                              ^H 
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Brles.  135G  Harrison  Ave. 

~    Chtiapin  LJme  &  Ce- 
)..  SZG  Ite«dy  St. 
1  Sewer  Pliie  Co.,  Water  & 

Inpplr    Co,,   1434-1440 

tnXUng,     Gilbert    Ave.,   dchf 

its"  &  Builders'  Supply  Co.. 

&  Co.,  mn  Walnut  St, 
,  Crosbsr,  711  Plum. 
r.  IB^  Bretnen  St. 
wnbery  &  Co,,  *25  Plum. 
Braeli.  *XB  Eastern  Ave. 
""--',  303  Johnston  Bldg. 
i.  225  Btaj-k. 

g  Co.,  T17  Reading  Hoad, 
la     Kuhl    ArttHclBl  Stone 


^  McCrackea  Supply  Co,.  EZ9 

_er  Co..  644  W.  Sd  SI. 
Mills  &  Co.,  efi2  W,  3d  St. 
Co..  SH  W.  5lh, 
me  Co,,  964  W.  Bth. 
OS.   Dumont  &   McC  ill  lough 

tin,  Jr.  Jt  Co.,  Pearl  and 
■  Ave. 

B  Co.,  3217  Predonia  Ave. 
a  Ran.  23  E.  ^iil  St. 
Ktle  &  Co,.  Station  M, 
trltzlnger.     Uck    Run  Pike, 


n  St. 


rp. 


Taylor's  3oni 
_  Ith  and  Sth. 
If  &  Co..  Blue  Rock  &  Apple. 
Walt,   ner  central   Avt. 


Bradley.  2S1  The  Araide. 
IroB..  Pennington. 
Lllders-  Supply  Co..  3S»  Co- 


Builders'     Suppli 
Bldg. 

Peck.  TX  WilUami 
Portland     Cem 


)n  Bldg. 


■  Ave. 

Plaster  Co.,  Kirkland. 

lames,  12S  Eiia. 

iBDd     Lime     and     Ttbdi. 

ercantUe  Bk.  Bids, 
lupply  A  Seed  Co.,  19  Main. 
Cuyahoga 


Pope  Cement  &  Brick  Co..  Cuyahoga 
Bldg.    Chas.  B.   Pope.  Fres.  (Pitta- 

RowebUng'  Construetloii    Co..   08   Su- 
perior Bldg. 
Sandusky   Portland   Cement   Co.,   ii 


Stone-FDller    lo..    813    Snperlor 
BldE- 

CLTDE— 

F.   P.   Hurd  &  Sons. 
COLiD  SPRING— 

Moores  &  Co. 
COLLIN  WOOD— 

Baldwin  Bros. 
COLUMBUS- 
Afliiie     Pavluff     Cw..     4014-4311    W. 

Staip  St. 
AiiierlcBu    Art   Tile   Co.,  9SI-R4   K. 

Lynn  St. 
American  Clay  Mtg.  Co.,  31B  N.  High 

9t, 
Job.   p.  Carlisle.  10  Amboe  St. 
The  Central   Supply   Co.,     30«-30S   N. 

High    St. 
The  Columbus  Coal  &  Lime  Co,,  34T 

S.   High  St. 
The  Colombufl  Macadam  Co.,  819  Dub- 

Un  Ave. 
Ferris  Steam  Mortar  Wks..  (M  OaiK)- 

way  Ave. 
Haydenvllle   Mining   &   Mfg.    Co..   IM 

W,  Long  St. 
PeniiaylTBuIn  Fael  Co..  9  Naifht- 
eu     St.         (A.     Hamilton,      Hgr.i 
B.  'W-  Pnrlccr,  Trcaa.) 
Jacob  Bapp  &.  Co.,  375  S.  HlKh  St, 
Rock   Plaster  Mfg.    Co.    E.    T.    BinB- 

ham,  V.   P. 
F.  a.  atimmei.  KK  B.  High  Bt. 
H.  L.  Wataon,  71 W  B,  State  St. 
CONNE5AUT- 
Wm.  Babbett. 
Weidon   &    Babbett. 
CO8H0CT0N- 

A.    H.    ThoraHHon. 
CUYAHOGA  FALLS- 
Bates   &   James. 
Howe   &   Co. 
DAYTON- 
T,  D,   EBohelberger  &.  Sons, 
W.  S.   Hawthorn. 
C.   A.   Starr.  126-131  Wayne  Avp. 
DBPIANCE- 
M.   B.  Gorman, 
Peter,  Welgardlng, 
DELAWARE— 
Geo.  Clark  &  Son, 
J.    F,    Gardner. 
Wm.   Mathews  &  Co. 
H,  J.  McCulIough   &  Co. 
E.  E,  Naylor  Co, 


.ns 
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DENNIBON- 

Romtg    Feed    Co. 
BAST  LIVEKPOOD— 

W.  H.  Adam*. 

Diamond  Hardware  Co. 

Bngle  Hardware  Co. 

The  J,  T.   Smith  Lumbar  Co. 

Union  Planing  Mill  Co. 
BAST  PALBBTINB— 

L.  D.   Crowl. 

H.  J.  Fraaer. 

Smith  &  Crawford. 
BLMWOOD  PLACE— 

Elm  wood  Place  Supply  Co. 

Fred  Mauthe, 


53S  S.  Mam  SI. 


Hyland  &  Monbach. 
Blyrla  Coal  &  Sewer  Pipe  Co., 
Banlord,   Prop. 
FATBTTB— 

Rhamy  &  Mill 
FOSTOKIA— 

FoBtorla  Stone  &  Lime  Co. 

D.  P.  Lloyd  &  Co. 

Seneca  White  Lime  Co, 
FRANKLIN— 

P.  P.  Maxwell. 

A.  T.  Meeker. 
FRKMONT— 

Q.  Bureoon  &  Son. 
Got  iron  &  Cook. 
GALION— 

B.  A.   Bryan  &  Co, 
QALUPOLIS- 

Charlea  Frankenberg. 

Jaa.  H.  Karnes. 

Racoon    Conl    onfl    Fpel    Co. 

John  C.  Rue. 
Geo.  BclineldOT. 
Adolphus  Vlney. 
GENEVA— 

C.  W.  Anderson  &  Son. 
M.  P.  Rose. 

GIRARD- 

A.  K  Hartzell. 

Henry  Hartiell. 
QLENVHiB— 

Engelhart  Fulton  Co. 

C.   C.   Bchellenlrager. 
GREENFIELD— 

HAMIIVTON— 

J.  F.  Bender  Bros. 

August  Bennlnghoten.  Court     fif. 

C.  H.  &  D.  R.  R. 
Chas.  Dlefenbaeh  &  Co. 
Eugene  Hunter. 
SleBe  &  WlrtE. 

Clay  Crowe  &  Co. 
W.  O.   Huglis  &  Co. 
P.  N.  Jeffries. 
Warner   A   Rose. 


HILT.SBORO— 

John  Fallon. 
ERONTON- 

Hayward  &  Murdock. 

W.    A.   Murflock, 
JACKSON— 

a.    H.   Hardin. 

T.    W.   Grose. 

McKJtterick  Bros. 
KENTON— 

John  CaUam  &  Co. 

Robinson  &  Ga^a. 
LAKBWOOD— 

Builders"  Central  Supply  Co. 

W.  H.  Wing. 
LANCASTER— 

N.  R,  Butler  &.  Co. 

Uenrj   Carter. 

Loul9  J.  Snyder. 
LEBANON— 

Barrett  &  JameBon. 

J,   M.   Lambert. 

Warren  Coal  Co. 
LBETONIA— 

M,  O.  Lodge. 
LIMA— 

Fidelity  Coal  and  Supply   Co. 

Lima  Coal  and  Sewer  Pipe  Co. 

Watson  &.  Co. 


P.  M.  Arroatrong  &  Co, 

Bye  &  Eye. 
LOGKI^ND— 

J  no.  Mueller. 
LOGAN— 

ElselB  &  McLaln. 
LONDON— 

Galligher  &  Murray. 

John  B,  Van  Wagener.  W.  Hi 
IXJRAIN- 

Loraln  Lumber  and  Mfg.  Co. 

Penney  Bros. 

South  Lorain  Coal  and  Supply 
LOUISVILLE— 

Picraon  &  Metzger. 
MADISONVILLE— 

Geo,    S.    Payns. 

W,  H,  Settle  &  Co 
MANSFIELD— 

Barton  &.  WlUis,  38  N.  UbId  ^ 

l^'red  Beeg,  299  Spring  Mil)  St. 

M.      L.      Branyan      &     Bro.,   ll 
Main   St, 

Dill  &  Dllle,  8  W.  TWra  St. 

Obcrlln  &  Leutiy. 

Voegeie  Bros.,  197  N.  Main  Bt. 
MARION- 

T.  B.  De  Wolt 

Lcm^r  Sc  Bland. 

Marion  Lbr.  &  Coal  Co. 

Prendergaat  Lbr.  ft  Coal  Co. 
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JVILLE- 

Jones. 

rass  &  Fullington. 
:^LON— 

water  &  Son.  1-3  Exchange  St. 
Clementz,  57-59  Canal  St. 
Segner,  74  S.  Erle-st. 
lA— 

Wood  &  Co. 
SBURG— 

&  Catrow. 
iEPORT— 
r.  McEilhenny. 
,ETOWN— 

Cooch  &  Sons,  K  Third  St. 
etrich  &  Co.,  Fourth  St. 
.  Gillham,  E.  Third  St. 

Kemp  &  Sons,  Park  St. 

Smith,  W.  Third  St. 

et  Lumber,  Coal  &  Fetd  Co. 
)  JUNCTION— 

Risher. 
ERNON— 
;rson  &  McCreary. 
t  R.   Smith. 
L.EON— 
IS  &  Hildred. 
)NVILL»E— 
.  King  &  Co. 
.  Landis. 
[.  Vorhes  &  Co. 
.RK— 

T.  Evans  &  Son,  35  S.  13th  St. 
JURGH— 

let    Lumber,    Coal    &    Feed    Co., 
es  P.  O.,  Ohio. 

COMERSTOWN— 

Barnett  &  Co. 
PHILADELPHIA— 
in*r  &  Yeiser. 

Royal  Sewer  Pipe  &  Fire  Brick 
,  B.  F.  Cotter,  Supt. 
A.  Zeeb. 

STRAITSVIDliiB— 
\.  Calkins. 

C.  &  1.  Co. 

Hed£:ea. 
»  &  Co. 

7.   Eaton. 

1.   Head  &  Co. 

H    BALTIMORE— 

rster  &  Rosers. 

D.    Stoffer. 

ler  A.  Youns:. 

iAJLJC— 

E3.   Bell,  Woodlawn  Ave. 

ins  &  Stryker,  Whittlesey  Ave. 

1  &  Woodward,  Linwood  Avfe. 

Tuttle,  N.  Prospect  St. 
irOOD— 

L.  Lans. 
LIN— 
[.    Cole, 
lin  Coal  &  Lumber  Co. 


OTTAWA- 

G.  C.  Williams  &  Sons. 
OXFORD— 
J.  E.  Chatten. 
Johnston  Bros.  A  Co. 
H.  S.  Thobe. 
PAINBSVILLE 
The  Downs  Co. 
The  S.  R.  King  Co. 
J.  E.  Metzger  &  Co. 
PAULDING— 

E.  M.  Hawkins. 
PIQUA— 

A.  A.  Huber. 
H.  C.  Reed  &  Co. 
S.  Zollinger  &  Co. 
POMEROY— 
W.  G.  Downle. 
John   Epple. 
John  Geyers. 
PORT  CLINTON— 
Edw.   Bertsch. 

Granite  Wall  Plaster    Co.        G.    W. 
Beemer,      Pres.      (Clarks    Summit, 
Pa.),  F.   S.   Culver,   Secy.   &  Mgr.; 
M.  S.     Knight,     Treas.     (Scranton, 
Pa.). 
Peter  Johnson. 
PORTSMOUTH— 
J.   B.   Gibson,  82-86  W.  3d. 
Alex  M.  Glockner,  206  Market. 
J.  C.  Hibbs  &  Co.,  130-132  W.  2d. 
Jno.  Kaps,  W.  10,  head  Court. 
Clyde  Bl  King,  B.  7  &  Kendall. 
Frank  McGowan,  E.  5  &  Broadway. 
Portsmouth  Pressed  Br.  Co.,  Ill  Mar- 
ket. 
Smith  Lumber  Co.,  1001  Lincoln. 
Webster  Fire  Brick  Co.,  S.  Webster, 
Ohio. 
RAVENNA— 
J.  A.  Bennett. 
H.   K.  Van  Meter. 
READING— 
W.  L.  Comer. 
Koehl   Bros. 
RIPLEY— 
Thos.  Buchanan. 
Robt.    Carr. 
W.  H.  Reinert. 
Thompson  &  Lrwis. 
ROCKY  RIVER— 
W.  J.  Geiger  &  Co. 
Watklns  Bros'.  Co. 

SALEM— 

.  Jas.  Brown  &  Co. 

Chas.  Campbell  &  Son. 

Hensellwood  &  Kllng. 

Salem  Hardware  Co. 
SALINEVILLE— 

Stephen  Bunn. 

SANDUSKY- 
Art  Portland  Cement  Co. 
P.  B.  Beery^,  SundnskF  Cement  Co. 
Marsli  Jk  Co. 

The  Wagner  Lake  Ice  &  Coal  Co. 
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8HELBY- 
W.  H.  Moms. 
WlUa  &.  Meyers. 

E.  J.  Gritlla  &.  Co. 

Jno.    Heiatji. 

O.    8.   Mtirshull   &    Son. 

Geo.    H-    Worch   Co. 
SOUTH   BROOKLiTN— 

Gates  Elevator  MlUa  Co. 
8PRINGFIELD— 

Sdnurd  H.  Ackerson,  13S  . 

Edward   H,   Ackerson,   13J 


.    Lim 


Jno.  M.  Berger,  1DZ2  Ligonrta  Ave. 
Mills  Brus..  107  S.  Limeatonc. 
Hoores   &   Co..    P.    O.    AddcesB.    Cold 

SDrinBB.  O. 
The  MoortB  Llrae  Co.,  N.  W.  C.  Un- 

deo   Ave  &   Washlnuton. 
H.  C.  RnsBell,  Jf.  W.  C.  I.imratone 
■  nil  Wnrdvr. 


e  &  Limt  Co.,  an 


John  Orr'B  Bone. 
8TRYKER— 
The  Stryker  Mfe,  Co. 

Crobaugh  &  Drthm   Hdw,  Co. 
Phil  Grumma] 
Park  Bros. 
Geo.    Stewstt. 
TOLEDO— 
Tha  Fred  Bolce  Co..  !5  St.  Clair  at. 
The  Buckeye  Lime  Co..  209-210  Cham. 
^  Bldg.   John   Noble,   Foatorla, 
~      Gregg.     Sec.     & 


Met. 
P.  &  T.   De 


'  FurnlHh- 


Bulldei 
Ui  Water  Si, 
in  &  Son,  Superior  &  Swan 


J.  Ham 

W.  O.  Holat  &  Co.,  8.  Erie,  between 
Creek  &  M.  &  E.  Canal. 


M.  G.  RUSSELL  CEMENT  PAVING  COMPANY 

PwillE  IDBW.    SDCoueceAve.     SPHINGFIELD. 0. 


■^ 


Kind,  Sec7.  Kud  '^emi.) 

The  Lime  City  Co..  \S£  The  8  " 
New  Profess   Lime  Co.,   Cor,  1 

&  L.  a.  &  M.  S.  Ry. 
Ohio  Lime  &  Cenienl  Co.,  20S 

b«r  Commerce. 
H.  H.  Pierce,  327  The  Warty. 
Palnler  &  Leater.  204  Water  fit 
James  Rooney,  UK  Calllagrwoodl 
Toltdo   White    Lime  Co.,  B6  F^ 

THOV— ' 
Geo.  «'.  Conrad  &  Co. 

B.  J.    Eby. 

The  Troy  Tile  &  Brick  Co, 
UHRICHSVILLE- 

C.  V.  McCluskey. 
Jacob  Pearch. 

UPPER  SANDUSKY— 

W.   A.  Glieon. 
UBBANA— 

J.  J.  Anderson. 

Joel  Bates. 

C.  C.  Creager. 
VAN  WERT— 

JonCB  &  Tudor. 

Kauhe  &  Alsiiach. 

Lowtey.  Hleatand  A  Co. 
WAPAKONETTA- 

John  Whlteman. 
WARRBN— 

The  Cereal  Suwily  t'o. 

Greenwood  &  Co. 


Thomas  Murray. 
WABHINOTON  COTTRT  HQUSB 
A    C.    Henkle. 
Geo.    F.    Robinson. 

F.   R.   Bmallman. 
WAVERLT— 

Geo.    RsuerBachB. 

Gehrea  Bros. 

Pee  Pee  Mtlllne  Co. 
WELLINGTON"— 

Bowlby  &  Hall. 

J.   H.   Sheliey. 

J.  R.   Sherman,  Jr. 
WELLSTON- 

A.  B.  Leach. 

Ohio    Bulldlne   Co, 

WellBlon    L.umber  Co, 
WELLSVILLB— 

C.    V.    Shoub. 
WILMINGTON- 
Adums  Hardware  Co. 
Tom    Darby  shire. 
Joshua  Jefferles. 
W.  J,  Slack. 
J.  W.  Snarhs, 
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'ER— 
&   Son. 

jwood  Coal  Co. 
Smith  &  Son. 
jr  Bros. 

&  Casad. 
Farrell. 
IX  &  Co. 
^STOWN— 

Hill  Iron  A  Coal  Co. 
Buehrle,  W.  Federal  St. 
Jranite  Wall  Plaster  Co..  Geo. 
ler,    Pres.      (Clark's     Summit 
;  F.  S.  Culver,  Sec.  and  Mgrr. 
t  Clinton.  O.) 

^'itch  Hazel  Coal  Co..  362  Fed- 

St. 

iToungrstown    Ice    Co.,    120    W. 
merce  St. 
VILLE— 
i  Bros. 

Harris  &  Bros. 
Moorehead. 
Townsend. 

CLiAHOMA  TERRITORY. 

OMA   CITY— 

DeBolt. 

•   Green. 

Buller. 
Bd  wards. 

Lumber  Co. 
Bell  Lbr.  Co. 

CITY— 

Bell  Lumber  Co. 
Pond. 

ORBMSON. 

y— 

r  &  Mason. 

IS  Bros. 

•t  &  LlOx  Hdw.  Co. 

rorth  PnifiT  Co. 

foungr  &  Son. 

Bvans. 
CITY— 
che. 
LLIS— 
ECUne. 

5  PASS— 

Udder  Hardware  Co. 

Comp. 
ETON— 

6  Light, 
rster. 
Taylor. 
\NI>- 

ir,  Gntlirie  A  Go.  (Walter 
■ms,  res.  partner.) 

McCraken  Co.,  401-7  Irving  St. 

McCraken,  Pres.,  Jas.  R.  Mc- 
en,  Sec.-Treas.,  E.  H.  Mc- 
en,   Mgr. 


Portland— Continued, 
Meyer  Wilson  &  Co.,  1st  Natl.  Bank 
bldg. 

C.  W.  Nottingham. 
SAL.EM— 

D.  S.  BenUey  So  Co. 
John  Hughes. 

THE  DALLES— 
Hugh  Glenn. 
Joseph  T.  Peters. 
Wasco   Warehouse   Co. 

PEurmrsYiiVAiiriA. 

ALLEGHENY- 

Champion  Wall   Plaster   Co.,* 

A.  U.  Corde,   Nixon  and  Manhattan 
sts. 

Barrett  Mfg.  Co.,  1131  Rebecca  St. 

Duncan  &  Porter,  315  Sandusky  St. 

Fitzgerald  Plaster  Co.,  212  Anderson 
St. 

J.  P.  &  K  A.  Knox,  Juniata  St.  and 
Preble  Ave. 

Murray  Bros.,  20  Lacock  St.,  E.  A. 
ALLENTOWN— 

John  Berry  &  Son,  Union,  opp.  Jor- 
dan St. 

Jas.  F.  Butz,  Gordon  &  Jordan  Sts. 

Coplay  Cement  Co.,  B.  &  B.  bldg. 

M.  C.  Ebbecke    Hardware    Co.,     606 
Hamilton  St. 

LeMflTli  Portland  Cement  Co. 

Albert  S.  Weiler,   L.  V.   &  Terminal 
R.  R. 

ALTOONA— 

Canan  Building  Supply  Co. 

Canan-Knox  Supply  Co. 

John  Halton. 
AMBLKR— 

J.  Watson  Craft. 

L.   Y.   Davis. 

David  !Knipe. 

Geo.  W.  Niblock. 
APOLLO— 

G.  J.  Bortz. 

S.  W.  Hamilton. 

H.  P.  Wood. 
ASHLAND— 

P.  E.  Buck  &  Sons. 

C.  &  J.  Lelbig. 
McConnell   &  Bro. 
H.   J.    Stief. 

ASHLEY— 

Flory  &  Hemmel. 

J.  E.  Marcey. 

Aaron  Seorfors. 

W.   W.   Vincent  &  Son. 
ATHENS- 

D.  J.   Macafce. 
BANGOR— 

Bangor  Lumber  &  Mfg.  Co. 
Snyder  &  Houck. 
C.  C.  &  F.  S.  Wise. 
BEAVER— 
Simpson    &    Ingram. 


406 


DIRECTORY  OF  AMERICAN  CEMENT  INDUSTRIES. 


BEAVEat  FALJLS- 

F.  F.   Brierly. 
W.   J.   Davidson. 
Pearson  &  Son. 

BEDFORD— 

Cleaver  &  Galley. 

David  Holderbaum. 
BELLEFONTE>- 

Dan'l  Irvln's  Sons. 

McCalmont  &  Co. 

Potter  &  Hoy. 
BETTHLEHEM— 

Black  Diamond  Coal  Co.,  Main,  S.  E. 
Cor.   River  St.,   W.   B. 

B.  J.  Gerlach,  60  Water  St. 

Geo.  F.  Stahr,  59  S.  Main  St.,  W.  B. 
BIRDSBORO— 

Miller  Bros. 

John  W.  Slipp. 
BLAIRSVILLE— 

C.  F.  Murray. 
T.  G.  Murray. 

BLOOMSBURG— 
Moyer  Bros. 
H.    G.    Supplee. 

BIX)SSBURG— 
Clark  &  Jones. 

BRADDOCK— 
McCrady  &  Rosser. 

BRADFORD— 

L.  A.  Fisher  &  Co.,  92  Main  St. 

Louis  Langrworthy,  71  High  St. 

W.   S.   Robison,  143  Main  St. 
BRISTOL— 

E.  M.  Peirce. 
BROOKVILLE— 

McKnlght  &  Son. 

G.  A.  Pearsall  &  Son. 
Geo.  L.  Sandt. 

BUTLER— 
H.  J.   Kling-ler  &  Co.,  139  ^.  Jef- 
ferson St. 

W.  S.  McCrea. 
Geo.  Schaffner. 
CALIFORNIA— 
California  Builders'  and  Supply  Co. 
C.  W.  Savage  &  Co. 

CAMBRIDGE  SPRINGS— 

Bolard  Bros. 

Smith  &  Wilber. 
CANONSBURG— 

W.  J.  Elliott. 

Munnell  &  Young". 
CARBONDALE— 

Mills  Bros. 

CARLISLE- 

H.  A.  Barr,  3  Hanover  St. 

Bixler  &  Sons. 

Wagoner  Bros.,  N.  Hanover  St. 
CARNEGIE— 

C.  A.  Foster. 

J.  J.  Smith. 
CATASAUQUA— 

G    B.    F.    Deily. 

Daniel   Milson. 


CHAMBERSBURG— 

Coyle  &  Diehl. 

W.   C.   Finney. 

H.   S.   Gilbert. 

Hiteshew  &  Co. 
CHARLEROI— 

Lee  Lutes. 

A.  R.  Mountser. 
CHESTER— 

D.   M.   Buntinj?. 

Chester  Lumber  and  Coal  Ca 

Stacy  G.   Glauser. 

L.  W.  Wood  &  Bro. 
CLEARFIELD- 

F.  Johnson  &  Bro. 

McCullough  &  Co. 

Powell  Bros.  &  Jo  well. 
CLIFTON  HEIGHTS— 

Walter   Jones. 
COATESVILLE— 

N.   Lukens. 

W.  W.  Mast. 

V.  S.  Pownell. 

COLUMBIA— 
Stoner  &  Hall  Hdw.  Co. 
Hiram  Wilson. 

CONFLUENCB- 
V.  M.  Black  &  Co. 
C.  W.  Kurtz. 

CONNELLSVILLE— 
J.    R.   Balsleir. 
Calhoun  &   Co. 
Fayette  Lumber  Co.   Ltd. 
South  Connellsville  Lumber  Co. 

CONSHOHOCKEN— 
Wm.  Davis,  Jr.,  &  Co. 
Evan  D.  Jones  &  Co. 
Wm.    Potts  Jones. 
S.    and   J.    Pugh. 

CORRY— 
Barlow   Hdw.    Co. 

COUDERSPORT— 
Doane   &.   Barnes. 
H.  J.  Olmstead  &  Sons. 

CURWENSVILLE— 
Jacob  Bilarer. 
Fred  J.   Dver  &  C6. 

DANVILLE— 
S.   Falley  &  Co. 

Welliver  Hardware  Co.,  F.  C.  Der 
Pres.;  W.  W.  Welliver,  Secy. 
Msrr. 

DARBY— 
Darby   Mortar  Co. 
Gottshall   &   Morxan. 
Oscar  Thurston. 

DERRY— 
Ballantyne    &    Co. 
Derry  Hdw.   Co. 
Geo.  Mowry. 
S.    B.    Pis>er. 

DQYLEPTOWN— 
James  Barrett. 
W.  H.  Randall. 
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J— 

)  Hardware  Co. 
i  Iron  Works.  f 

&   Hoover,    Lionff  Ave.    and 

St.  % 

ay  Bros. 
Prothero. 
3WNINGTON-. 

&    WoUerton. 

Lime  Co. 

ROUDSBURQ— 

•oudsburg^  Lumber  Co.,  Ltd. 

^oder  &  Sons. 

JM^ 

ockley. 

A— 

Von  Nleda. 

irton,  9  West  8th  St. 
McCarty,  cor.  16th  &  Wayne 

rd  Wall  Plaster  Co.,  foot  of 
I  St. 
Walther,  cor.  19th  &  Parade 

n  &  Austin,  13th  &  Sassafras 

hayer  &  Son,  Chester  St.  & 

T— 

Planing  Mill  Co. 
IN— 
toward. 
-King. 
ND— 
rkbeck. 
i  Lumber  Co. 

Martin. 
RT— 
Long". 

Hig^h  Wallace, 
;IN— 

McGovern. 

&  Dawson. 

TOWN— 

Bowditch,  Haines  &  Boynton 

iriLLE>- 

Lleblg. 
BURG— 

Good  &  Co. 
loemaker. 
R.  Youngr. 
ILLB- 
Qmery. 

on  &  Moyer. 
I  Hardware  Co. 
E3AD— 
i.  Rooaa. 
BURG— 

&  Lutz,  812  Market  St. 
:hoads,  7th  &  Briggs  Sts. 
Ihoads,     Cowden    &    Fcrster 

hoads,  Foster,  near  2d  St. 
jhlayer.  999  N.  8d  St. 


HASTINGS— 

Stuttmatter  Bros. 
HAWLEY— 

Guinn  Bros. 

Hawley  Glass  Co. 
HAZELTON— 

J.  C.  Bright  &  Co. 

S.  Y.  Frederick. 

Hazel  ton  Machinery  &  Supply  Co. 
HOLLIDAYSBURG— 

J.   B.    Condron. 

John  H.  Law. 
HOMESTEAD— 

Samuel   Hall. 

Kennedy  &  West. 
HONESDALE— 

Dodge  &  Erk. 

W.  W.  Weston. 
H  UGHESVILLE— 

J.    J.    Brenholtz. 

Jeremiah  Kelly. 

J.  J.   Malony  &  Son. 

HUNTINGDON— 
Africa  Bros. 
S.  B.  Chaney  &  Co. 

B.  F.   Fink. 

C.  H.  Miller  Hardware  Co. 

INDIANA— 

Keller  &  Jamison. 

J.  L.  Orr. 

J.  M.  Stewart  &  Co. 
IRWIN— 

L.   C.   Fox. 
JENKINTOWN— 

Thos.  Nicholson  &  Son. 

Smith  &  Schlvely. 
JBRMYN— 

Peck  Lumber  Mfg.  Co. 
JOHNSTOWN— 

A.  J.  Haws  &  Son. 

R.  D.  Jones,  117  Haynes  St. 

R.  R.  Thomas  &  Kinzey. 

Jolm  IV.  Walters. 

KINGSTON— 
Thos.  Wright,  Cy.  Engr. 

KITTANNING— 
Daugherty  Bros.*  Brick  Co. 
Heilman  Bros. 
E.  R  Hileman. 
R.  A.  Hileman. 
McConnell  &  Luker. 
Jas.  McCuIlough,  Jr. 

KUTZTOWN— 
Walt  B.  Bieber. 
Eugene  P.  De  Turk. 
N.  S.  Schmehl. 

LANCASTER— 

Flinn  &  Brenoman. 
'^E.  O.  Henry. 

Herr  &  Snavely. 

Marshall  &  Rengier. 

Reilly  Bros  &  Raub. 

Steinnan  Hdw.  Co. 

Stoner,  Shreivor  &  Co. 

W.  D.  Spreetor,  Son  &  Co. 
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LANBDALE- 

M'KEES  ROCK- 

Jamea   Brady. 

J.  E.  Dighy  &  Co..  10  Chartlera  Av 

Q.  Jenkins  *  Co. 

MEADVILLB- 

G.  Li.  ThompaoD. 

Marcus  EllUa  &  Son, 

LAK8DOWNE- 

E.  L.  Irvln. 

Garrett  H.  I*wis. 

C.  P.  Harrla. 

LATROBE- 

MEDIA— 

P.  H.  Doberly. 

Ball  a  Rhodes. 

Klsffl-  a  Klln». 

HBWley  &  Snowden.. 

Porea  Hardware  &  Plumbing  Co 

"*             C.  Frank  Williamson. 

HaUroad  BI. 

P.  H,  Saxmaii. 
A.  J.  SteeLe  &  Bro, 
LEBANON-Gamber  &  Faller. 
Geo.  Krause  &  Co. 

Carter  Bros. 

A  J.  McKean. 

Mercer  Milling  &  Utir.  Co. 

A.  Newhall. 

B.  F.  PatHchlte. 

MIDD  I.ETO  WN— 

Leblgh  Coal  &  Hardware  Co, 

A.  B.  Croil. 

XiBWISBURG— 

C.    Dreiabachs'    Sons, 

MIUrON- 

l>EWISTOWN—                       > 

H.  Judaon  Eaup. 

J.'  B.'  Selhelmer.  " 

MINBBaVU-LE— 

JJND8EY— 

Geo.  Ball. 

W.  T.  Rodgers. 

Geo.   Y.   Brown. 

LOCK  HAVEN- 

Lytle  Stove  Co. 

Joseph  Candor. 

MONONGAHELA  CITY- 

I.TKBN8— 

Bumberger  &  Son. 

Alben  M.  GreBB. 

MAHANOY  CITY- 

T.  B.  McCiirdy. 

Moore  Saw  &   PlaiifOB   Mill  Co, 

Sellgman  &  Co. 

MANHEIM— 

MONTROSE- 

Abram  KUne. 

Bllllnga  &  Ryan. 

MANSFIELD- 

Coeley   &  Son. 

A.  H.  Decker. 

J.    H.    Buohl. 

Myroa  Mills, 

Gabriel  Mover. 

Morgan  B.  Roae. 

H.  S.   Newcomer. 

MARIBrrTA— 

MOUNT  PLEASANT— 

MUler  ft  Co, 

atump  &  Mueller. 

W.  H,  Smith  &  Son. 

MAUCH  CHUNK- 

J.  A.  Steyenaon  &  Co. 

P.  J.  A.  Binder. 

NATRONA— 

Chas.    Neaat. 

N.   Hoobey. 

Nathan  Slemer. 
M' DONALD— 

E.  S.  M.  Co. 

Mccarty  &  Rohh. 

NAZARBTH- 

MKBESPORT- 

Pranklin  J.  Hahn. 

Bowman  Bros. 

John  Hurrell'a  Sons  Co. 

Phoenix  Cement  Co. 

Kelly  &  Dry. 

Edward  J.  Unangat,   Broad  anl 

W.  D.  Reed  &  Co, 

videre  Sta, 

Franklin   P.   Wunderly, 
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oil  t 


i  MarlEDir. 

i   Richl. 

ABTIjE- 

\,    MoFarland    &    Co 

•tc  Sinllh  Co, 

lall  Bros. 

tENSINGTON- 

,'  Kllneenarallh- 

m.  Robison  ft  Ilsrdy. 

UcKean  &  Sen. 

OHT— 

STloke. 
Btown— 


;  DelhL 

IjE— 

U  Lumbi 

Ifc  Kelley 

(tela    Cos]    &    Lumber   Co. 

I  Lumber  &  Coal  Co.   (not 

JlNT- 

■  Brown  &  Co. 


land.  243  Kim  SI. 


American    Mason    Safety   Tread    Co.. 
62S  Mutual  Lite  BIdg. 

Builders'  Supply- 


Co.. 


I   N. 


St. 


Jai 


Paving  Co..  Broad  A: 
Arch  StP. 

tlu   Portland   Cement     Co..  7IS 
Uarilaon  Bids. 

anies  Beatty.  211  York  St. 

E.  Beatty,  IT2  E,  Cbelten  Ave. 


lev  Ills  Portland  Cement  C 

Real    Estate   Trust   Bldg. 
Cyrus  Borgner  Co..  !3d,  ab.  Race  Bt. 
Harris  Bortel  &  Co.,  SOU  Market  St. 
Bourse    Exhibition.    S.    Fourth    &    3. 

6th,  bel.  Chestnut  &  Market. 
Walter     Gowdltch,     SOS     El      ITalnes 

Gtn. 
Walter    T.  Bradley    &  Co.,     9th  bel. 

Olrard  Ave. 
Sa,-nuel  P.  Budd,  1013  Fassyunk  Ave. 
Builders'    Specialty  Mfg.     Co..     Ltd., 

13S  9.  4th  St. 
Builders'  Btorage  &  Supply  Co.,  1H7 

N.  Hutrhlnson. 
Philip  Carey  MFg.   Co..  223  B.  Sth  St. 
Roben    Coane,    307    Fidelity    Bldg. 
Commercial  Wood  &  Cement  Co..  Gl- 

rard  Bldg. 
James   Corr  &   Co.,    Ell   York. 
C.   A,  Cox's  Sons.  21J7  N.   American. 
Coplay  Cement  Co.,  S06  Girard   Bldg. 
F.  A.  Daboll,  Land  Title  Bldg. 
Paul  A.  DavlB.  Jr.,  IM  N.  Water  Bt. 
-Win.  J.  Doaaldson.  BO»  Beta  Bldv. 
Cornelius  Oougherty,  1207  9.  7th  St. 
Drchmann  Pacing  Co..  2628-31  Parrlsh 

St. 
Morria  Ebrrt.  SOS  MTalnnt  Bt. 
Blgar  J.  Ellis,  74  S,    Broad  St. 
Edison     Portland     Cement     Co.,     BIG 

Olrard  Bldg. 
Eclipse  Cement  &  Blacking  Co.,  1Z3S 

Belmont  Ave. 
P.  H.  Palrlamb  &.  Co.,  US  8.  30th  St.  • 
Henry  FeiTall,  1U7  S.  47th  St. 
Peter  J.  Foley.  afilB  N.  Cth  St. 
M.  M.  Foi  &  Co..  Christian  St.,  whl. 


Samnel  H.   French  *     Co..     York 
Ave.,   4tb    nnd    CnlKnrliUl, 

Frederick  R.  Gerry  Co.,  1836  Market 


Flrsprooling  Co..  449  E 

Bourse. 

'.   White   &  Co..   2730  N  Broad 


PMiadelpnbi—Cimthm'-.il. 
I.  W.  Kendprdlne  &  Bro..  3*  8,  Tlh  St. 
O.    W.    Ketoham,    109    BullderB^    E«- 

Pred  King,  3*24  Chestnut  St. 
Knickerbocker   Lime   »   Mortar    Co.. 

see  Ninth  St. 
Jamea  Knowlan.  45  N  13th  St. 
Wm.  Krauae  &  Sona,  S129  American. 
Lawrence      Cement      Co.,      Harrison 

Bias. 
1*6  &  Edee.  1*  S.   Broad  St, 
Iieiler  &  Trlnkle  C».,  32  tl.   IKth 


Co.,  SOa  AValnut  St. 

HuBh  Martin,  1133  Winton  St. 
Henry  Maurer  &  Son,  M  S.  7th  St. 
Geo.  W.   McCauUy  &  Son,  2030  Mar 


Aalhonr     Mens;     A     Co.,     lUS     S. 
Frool  St. 

Merritt  it  Co.,  1024-34  Ridge  Ave. 
Howard  M,  Murphy,  1B43  Newkirk  St. 
Goo.   F.  Murray,  906  Oxford  St. 
National  Supply  Co..  703  Withers  poo  a 

Bide. 
Eugene  E.  Nice,  2T2  S,  3d  St. 
B.     B.     NU-bVlnil  .   3ai4     Colnmblll 

Ave. 
Parrott  &  Miller,  526  B.  8th  St. 
Howard  Plucker. 
Robert  Patteraon  &  Ban,   Cherry  St., 

il   Co.,   4Bth 

Pboenlx  Cement  Co.,     1112     Real 
Batate  Trnst  Did  if. 

Quaker  City  Mortar  Co.,  50  N,  33d  3t. 
John  Vf.   Rapp.   911   Harrlaon   hlda. 
Rlgby  Cement  Co..  1332  B.  Penn  8q. 
Thomas  Rohlnson  &  Co.,  201  Church 

St 
'F.    H.   Roney  Sc  Co.,  513  Crozer  bldfi. 
J.  W.   Rutan,  315  Head   Bide, 
8aar9,   Humli«1  &   Co..   Fidelity  Mu- 

taal    Lite    Bldg. 
B,  F.  Stradley,  1712  Market  St. 
Jacob  Schwartz,  2306-8  N,  37th  Bt. 
Emat  Scholz,  1407  N.  Camac  ST 
Smedley  Construction  Co..  711  aephen 

Glrard  Bldg. 
Chae.  B.  Smith,  42fi  E.  Glrard  Ave. 
Edwin  A.   Smith  &  Son.   1017   Frank- 

RutuK  B.  Thomas  &  Co..  IBOl  Market 


45  N.  MaH 

^ 

den'  Butt 


Victor  F.  Van  stan.  1507  Rtdg^ 
a.  H.  ■^glra,  309  Bulldsra'  SM 
Vollmor   &    Register,      71S      B 

Bids. 
Vulimulle    Ptirllfuid    Ceiii«t 

E.  A,  Waddy  &  Co.,  1112  Bell 
Henry  Waener,  1120  Frankfirf 
Chnu,  Wurncr  Co.,*  1109, 
Title  BldK-  2 

Warren-Bbrel    Co,,    1210   Laaj 

Bide.  ; 

Wm,  E,  WiUama,  1B45  N.  Mart 
PHOENIXVILLE— 
N.  H.  Benjamin  Co. 
Caswell   &   Moore, 
Harry  Morris. 
John  M.   Wilkinson 
Albert  TerkeH. 
PJlTaBORG- 
Alieghen;  Co.    Bullden'  1 

18D6  Josephine  St. 
W.   J.   Baughman.    Smallmi 

28th    St. 
Mrs.   W.   J.   Baughman.   63M 1 

at. 

Reed    : 

TOI    Publleallon   Bid*. 

Cook  &  Fair,  317  Smith  BIk,  1 
East  End  Suiiqily  Co,,  ir 

C,  A,  Foster,  lat  St.  &  H.  R.1 
The  Granite  Wall  PlamBT  C 

.    Beemer,    Prea.,    Clark   j 
.:  C.  Graham,    Vlce-P 

Heppenstall  &  Marquis,  L.lbei4j 

ft  32d  £ 
Honaton  Bros.,  32d  at  BUd  ]i 

D.  J.  Kennedy,  150  FrankstoWJ 
William    T.    Leggett    Co.. 

Logan-Gregg  Hardware  Co. 

St. 
McDowell  Mfg-  Co. 
L.  S.  MoKalJlp  Sc  Co..  12th  A 
Miller,  Mason  &  Co.,  8»  Pai« 
A.  G.  Morris  Lbne  ft  Umestq 

Bank  Bldgi 
H.  A.  Noah  Co..  80  Schmidt  B 
Co,.  1322  Grant  A 
James     R.     Pitcaim.      ~     ■" 

Bldg. 
PtnabnrK     &     Bnffala    Co  J 

BldK. 
Pittsburg     Builders'     Sujiply  i 
Bank  Bldg. 
A    Brl^c   ( 


T^Conliaaeii. 

■ 

■■■I 

St. 

Hunt  &  Conn  ell  Co. 

Wmiara    &  C.1,.  30i. 

Dufjuesne 

Luther    Keller,    SIS    W.    I-acltawanna 

ounB,  31th  at  &  A, 

V,  Ry. 

Ave. 

QN- 

Paragon    Plaster   &    Supply   Co.,    J800 

patlerson  &  Co.,   274   N.    Main 

Allirtght  Ave. 

DWN- 

Peek  Lumber  Mfg.   Co.,  101  E.   Mar- 

Bly &  Son, 

ket  SI. 

3U.E- 

Prtoe  &  Howarth.  1001  N.  WaishlnKton 

Bright  &  Cc. 

Ave. 

'Bsterley  Sons. 

W.   Miller. 

Ay.    N.    Green    Rdy. 

'Thompson.    Center 

Sc    Market 

Screnlon  Vitrified  Brick  Mfg.  Co. 

PTAWNHY- 

Ehret,  Warren   &  Co..  3n  N,   Waah- 

Ington  Ave. 

Wawnei'  Hdw.  Co. 

Waahburn,  Williams  &  Co..   119  Mer- 

den  81, 

"Williams. 

J,  B.  Woosisey  &  Co.,  312  Forest  Ave, 

RTOWN— 

SBIVICKLBY- 

Brie'.. 

Aldan  Hays. 

Wato   &    Brn. 

SHAMOKIN— 

i(3- 

Boug-hner.  Goodwill  &  Co. 

*   Co. 

J,   H.  Conlpy  &  Hons, 

'ox  &  Co, 

Jf-5.  W.  Kessler. 

BrcB. 

.  Hro, 

Shamokin  Hdw.  Co. 

1  D.  Miller  &  Son. 

oot  cumst- 

SHARON— 

r  Ume   Co. 

Wallia   &  Carley. 

ttpUer,  93E  Fenn-at 

A.  Wishart  &  Sons. 

SHARPSBURG- 

^rd. 

Henty  Ferla, 

BHARPSVILLE- 

Jamea  Blaney. 

LDSVII.I.E— 

Simon  BheaHley. 

^nei-. 

M.  P.   Fowler. 

K   Slake. 

Touns. 

SHrPPENSEURG- 

Murphy   ft   Co. 

M.    G.  Hale. 

Broa.   &   Co..   Ltd. 

PARK- 

G.  F.  Walters  &  Bon. 

SLATINGTON— 

(B-OED- 

Dettmer  &  Handwerk, 

Uter,    Grater   &    C 
t  ft  Son- 

Gross,  BritzlngBr  &  Co. 

IT-S- 

H.   F,   Barnett- 

t  Hall    I^umber    Co 

r>.   W.   Saylor. 

SchUmm. 

SOUTH   BETHLEHEM- 

Brinker  ft   Wagner. 

Cyrus   Jauoby. 

laney. 

Edwin  Lauter. 

SOUTH  FORK- 

KILI.   HAVJiJN- 

SPRING  CITT- 

iros.' 

Mowrey  Latshaw   Hardware  Co. 

lylor. 

8TEBLTON— 

N- 

Keller  &  Mumtna.  13ii  N,   Front  St. 

wre,  708  Scram  on 

at. 

STROUDS  B  U  RG— 

fitone  Co.,  726  Sen 

nton  81. 

Bast  Stroudsburg  Lumber  Co. 

niear  Co..  119  N. 

ShIHer  Bros. 

Job.  Wallace.         ,                                            ^ 

I>IBE:CT0RY  of  AKEBIOAN  cement  moVBTBXXS. 


lENTUM- 

fT.  F.  Goodwin. 

L  J.  Marlarhey  &  Co. 


rRONB 


I  rmsburg  and  Birtfalo  Co. 


WBBTGBOVE— 

8.   K.  Chambers  &   Bra. 

Bolomon  J.  FuB«y. 
WEST  NEWTON— 

E.  C.  Irflghtly  &  Co. 

Fred   Schoaf. 

M.   F.   Scholl. 
WHITE  HAVEN— 

John  Donnelly. 

Geo.  K.  Kocher. 

Goo.  W.  Moyw. 

John  ehBjter. 

E.   A.   Btehly. 
W I LKESB  A  RR  E— 

Fred  A.  Guard. 

Geo,  L.  McAlaroey. 

J.  E.  Patterson  &  Co. 
WILKINBBU  RG— 

Maya   Coal   and    Supply    Co.. 
ton  Ave.   &  P.   R.   R. 

J.   B.  HIU  &   Co..   Pen  Av*.  ft  I 


Central  Commission  Co. 
Diamond  Wall  Cement  Co, 
Gobi  A  King. 
F.-H.  Kellar  &  Co..  27  W.  Third 

Kline  &  Co. 

Davfd  StuempHe,  33a  Peon   8 
WILLIAM  STO  WN— 

AmoB  Lebo. 
W  RIGHT  a  V ILLE!— 

a.  M.   *   C.   H.   BranHtock. 


Wriiht!' 
YORK— 

Relchlty 


■ille  Supply  Co. 

a  &  Gotwalt. 
&   Allison, 
nail  &  Son   (I,tdi. 

RHODE    ISI.AMD. 


Eugene  Le  Clair. 

Setli  Pa  nil. 

Wardwell  Lumber  Co.     W.  T   'W 
well,    Prea,     F,    F.    Gladdlne.    I 
&    Treaa. 
CENTRAL   FALLS— 

H.  B.  Wood  &  Co. 
EAST  GREENWICH— 

Wm.   L.  Sharpe. 

I.odowiek  C.  Shlftpee. 

Joa.  8.  Thornley. 
NABRAGANSETT- 

J.  C.  Tucker,  Jr. 
NEWPORT- 

A.   N,   Barker,    aX".  Thampn    &   L 

Alhert  Haramett.   ;i21    Thames 
Swinburne,  PirklnB  &  Co..  215  T 
PAWTUCKET— 
Nfwell   Coal    Co. 
Olney  &.  Payne  Bros.,  SH  $ 
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E3NCE- 

:.  Gtoff,  31-49  Point  St. 
.   H.   Grant,  25    Stanton  Ave. 
Olneyvllle,  It  I.) 
.  Harris,  77  Dyer  St. 
ster  &  Hudson,  66  Point  St. 
[ELD— 
ticker,  Jr. 
LLY— 

i  &  Wilcox, 
[^enyon  &  Co. 

&  Co. 
.herman,  139  Main  St. 
)CKET— 

imber  Co.,   River  St. 
eket  Lumber  Co.,  189  N.  Main 

SOirTH  CAROIilNA. 

LtLE— 

le   Cotton    Mill. 

le    Lumber    Co. 

Hammond    &   Co. 

)rug  Co. 

ON— 

Lnderson  &  Bro.,  26  Depot  St. 

fc  Ledbetter. 

ELL- 

Moore. 

•RT— 

istensen. 

:^gare,  P.  O  Box  217. 

Schefer. 

J— 

m  &  Co. 
Ian. 
&  Shannon. 

JSTON— 

m     Lumber     Co.,     W.      End 

randt,  118  Church. 

a   Portland  Cement   Co.,   194-6 

y. 

i  Hughes,  82  Mary. 

ohnson     &     Co.,     East     End 

5ns. 

tetendorff,  92  Washington. 

aMein  Lime     and     Cement 

i7G  E.  Bay. 

R- 

Machine  &  Lumber  Co. 
JIA- 

rown  &  Bro. 
&  Lawrence. 
rCB- 

oenist  &  Co. 
Tregg. 
Hudson. 

3Y— 

)ne  Springs  Lime  Co. 
Richardson  &  Co. 
riLLE— 

Brown,   Wardlaw   and    Birnil 
&  Speights,  113  W.    Washing- 

i  &  Austin,  115  W.    SVashing- 


NBWBERRY— 

A.    L.   Davis   &   Co. 

William  Johnson. 

Newberry  Hardware  Co. 
ORANaBBURO— 

L.  E.  Williams. 
PIEDMONT— 

Piedmont  Mfjc.  Co. 
SPARTANBURG— 

S.  B.  Ezell. 

Gower,  Speights  &  Co. 
SUMMER  VI LLE— 

Rufua  Knijrht. 

0.  C.   Sires  &  Bro. 
John  W.  Taylor. 

SUMTER— 
W.  B.  Boyle. 
H.  Harby. 

SOUTH  DAKOTA. 

ABERDEEN— 
S.  H.  Brooman  Lumber  Co. 
St.    Croix    Lumber   Co..    Second-ave. 
and      Lincoln-st.       W.      Chalmers, 
Pres.    (Stillwater,    Minn.);    F.    W. 
"Raymond,   local  manager. 
J.  S.  Hart  &  Co. 
BROOKINGS— 

1.  S.  Binford. 
Laird-Norton  Lumber  Co. 
Yeomans  Bros.   &  Hodsrtns. 

DEADWOOD— 

Fish  &  Hunter  Co. 

Smith    &    Hatch    Lumber    Co.     (not 
inc.).   Smith  Blk. 

Stearns  Co. 
FLANDREAU— 

A.    G.    Nevins. 
LEAD— 

Fisher.   Hunter  &  Co. 

PhilliDs  &  Bartlett. 
MADISON— 

C.  L.  Colman  Lumber  Co. 

L.   Lamb  Lumber  Co. 

A.   G.    Nevins. 
MITCHELT^ 

Robert   Burns. 

Davis  &  Daniela. 

Fullerton   Lumber   Co. 

SIOUX  FALLS— 
Miracle  &  Miracle. 
Sioux  Falls  Lumber  Co.     W.  F.  Wi- 
der,    Pres.;     John     Parker,     Sec, 
Treas.   and  Mer. 

WATERTOWN— 

Hayes,  Lucas  Lumber  Co. 
Hess  &  Raes,  Maple  St. 
Laird-Norton  Lumber  Co. 

YANKTON— 
Harry   Call. 
Fred  Donaldson. 
Loonan  &  Smith. 
McCnull,  Webster  &  Co. 
St.  Croix  Lumber  Co. 
W.    B.   Valentine. 
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i  &   Co. 


ATHENS— 

Bay  leas  &  Moody. 

McKeldlti  &  Watson, 

Raed   Bros. 
BRISTOL— 

Barker  Hdw.   Co. 
V.   Keebler. 
CHATTANOOGA— 

C.  A.  MorOM  Co.,  121  Cher 
CLARKVILLE- 

Jno.  Hurst  &  Co, 

KlBser  &  Norlhington. 
CL^EVELAND- 

Hall  Bros. 

W.  A.   LUlard  &  Co. 

3.    W.    Marsball  &   Co. 
COLUMBIA— 

Dodblns  ft  E' 
G.    W.    Gamble. 
J.  P.  Street  &  Co. 
DAYTON— 
Dayton  Coal  and  Iron  Co, 
W,  C.  Godsey. 

A.  Johneon  &  Sons. 
FAT  BTTEVILl.  EJ— 

J.   W.   Barnetl, 
HAHRIMAN- 

W.  L.  Doane. 

Tenn.   Buliaine;  Co. 
HUMBOLDT— 

W.  H.  McKnlght  &  Son. 
JACK90N- 

H.   a.   Fletcher  &   Co. 

C.  M.  Thorn  iiBon  &  Cu, 

Jno.  L.   WUdom. 
JOHNSON  CITT- 

C.   K.    Llde   &  Co. 
KNOXVILLE- 

Chandler  &  Co. 

Geo.  P.  Chandler. 

Chapman.  White.  Lyons  &  Co. 

Sanford.    Chamberlain    &      Albe™, 
Gay  St.  E.  J.  Sanford,  Prea.;  w 
Chamberlain,  Sec.-lVeas.:  A,  J, 
bera,   Mgr. 
LEBANON— 

Woolard  &  Will  fa  me, 
MAftTviLLE^ 

King  &  Caldwfll. 

MoNutt,  Chandler  &  West, 
MoMINN  V  ILLE:— 

Biles    &    Smith, 

Mortoul  &  Rogers. 
MEMPHIS— 

Jno.  A.  Denle  &  Sons. 

J.  P.  Fnrij-thv.  31(1  Front  SI. 

Wright  Lime  &  Cement  Co. 
MORRISTOWN— 

Brown  &    Stubblefield. 

Bast   Tenn.    Wood   Working   Co. 
H085T  CREEK— 

Z.  T.  Godwin. 

B,  E.  Tallant. 
MUR  PRE  E  8  BO  RO— 

Street  A  3|>Bln. 


NASHVILLE— 
Cooper  &  Co.,  1«-I4S  S,    Fronti 
W,  T.  Hardlaon  &  Go. 

ROGERSVILLE- 

Q,   D,  Hale  &  Co, 

Miller,  Lea  &  Co. 

Rogan.  Nice  &  Smith, 
80DDT— 

New  Soday  Coal  Co. 
SOUTH  PITTSBURG— 

W.  P.  McDanlel  &  Co. 
UNION  CITY- 

T.  L,  Bramtord, 

TBX.4S. 

ABILKNE— 

G,   M.   Bowie  &   Son. 

Burton,  Lingo  Co, 
AUSTIN— 

Qeo,    Brush, 

A.  F.  Martin  ft   Bro. 
BASTROP— 

J.  L,  Wllbareer  £  Co, 
BEAUMONT- 

B.  L.  Wilson  &  Co. 
BBLTON- 

H.   AndmvB. 

J.  H.  James  &  Son. 

Smith.  Peyton  &  Co, 
BON  HAM— 

O.  T.  M'on   &  Sons. 

E.  D.  ateger  ft  Co, 
B  RO  WNSVILLE- 

J.  S,  «  M,  H.  Croaa. 

H.  M.  FlEld, 

BROWNWOOD— 

Borwnwood  Lumber  Co. 

Wm.  Cameron  ft  Co. 

M.  T.   Jones  Lumber  Co. 
BRYAN— 

Garth.   Howell   ft   Webb. 

G.  .S.  Parker. 

Peter  Winter. 
CALDWELL— 

Jenkins  ft  JtnklnB. 

Slllmnn  &  McCIaln. 


F.  M,  Lumber  Co. 
CAMERON— 

Milborn  Co.   Lumber  Co. 
CLBHURNE— 

Cameron,  Williams  ft  Co. 
CORPUS  CHRISTI— 

C.   C,   Lumlier  Co. 

E.    D.    Sidburs. 
COHSICANA— 

rorrall  ft  Cobb. 

M.  T,  Jones  Lumber  CO. 

MeCammon  ft  Lang, 

J.  El  WhJteselle  ft  Ho 


11 

■HP 

s— 

LULING- 

ha  &  Cowser,  m  Cum 

Luling  Lumber  Co. 

MARLIN— 

&  RawllDS.  m  Elm 

R.  B.  Spencer  &  Bro. 

1  POFtllind   Cenaent 

MARSHALL—                                                                 ( 

Cock  &  Harris, 

■UR- 

Jas.   Hlgglna. 

M' KINNEY— 

JN- 

,    a.  W.  Owens  &  Co. 
J.  M.  Wilcox  &  Son. 

-I*eper  Lumber  Co. 

NAVA80TA- 

N- 

Navaaota  Lumber  and  Mfg.  Co. 

J.  Youena  &  Co. 

N- 

NEW  BBAUMFBL9- 

Smith   &   Co. 

Connel  Lumber  Co. 

ftwncer  &  Co. 

Louis  Henne. 

Geo.  Pfeoffer  Lumber  Co, 

BO  Fuel  Co.,  m  B.  San 

ORANGE— 

T.    Roe.    SBcy.;    W. 

V.    Fitik. 

L.  Miller. 
SAN  ANTONIO- 

m    Coal    Co. 

Aloinn  Cement  Co..  20T-S()fl   Mniii 

-Badger  Co. 

Ave.    (G.    H.    Kallere*.   Pre..i   t. 

DRTH- 

Bamliei-Ki-r,   Seer-   and    Msr.) 

looB  Lumber  Co. 

I..  F.  Boeltler. 

n   LJneo   Co.     J.     P. 

Waples. 

.    (Denver.      Col.);    R 

C.    Qal- 

iienry  Pauly.  10;i  QoUad  &  Peach  3ts. 

;h,   Spcy.:   W.      Burton 

SAN  MARCOS— 

■ST. 

J.  H.  Gary. 

San  Marcos  Mercantile  Co. 

Roe. 

SHERMAN— 

JRICKSBURG- 

PrlesH. 

O.'T.Lyon  fe'sons. 

J.  B.  Wilson  &  Bro. 

Lyon    &   Son. 
a.    Painter  &   Co, 

SULJ-HUR  SPRINGS- 

Irldge  Sl  Bro- 

W.    D.    Pru'itt. 

SrON- 

r  &  McVltle. 

I.  Henchman.  SMlft  Me 

TAYLOR- 
Kvens    Burke    Lumber      Co.,      S,      F. 

Pol  Lard  &  Co. 

Evens,   Prea.;     J.     B.     Burke,    Sec. 
TreoB.  &  Mgr.,  501-11  W.  2i3  St. 

Holder  &  Barge. 

■d  Lumber  Co. 

J.  A.  Thompson. 

h   Lumber   Co. 

■JB- 

TEMPLE— 

C.  M.  Campbell  &  Sons. 

reon  Bros. 

TEatRELL- 

Powers  Lumber  Co. 

Maylleld  Lumber  Co. 

BORO— 

VICTOHIA- 

tr ong  BroB. 

Bailey  Milts  Co. 

Dowlen  &  Co. 

A.   Goldman. 

Lyon  &  Son. 

A.  Levi  &  Cc. 

i:  &  Campbell. 

WACO- 

Brazelton    &    Johnson. 

Wm.    Cameron  &  Co.,     Inc.    W.     W. 

t«  Co..  BOl  Washln 
■cLaugblln  &  Co..  S 

-ton  at. 

Cameron.    Pres.   &  Treaa.;    W.      T. 

League,  Secy.;  C,  R,  Sherrlll,  Msr. 

>  ft  Meyer. 

WKATHERFOHD-                                                    ■ 

Iff  Mfg.    Co. 

•O- 

Leeper  Conway  Co.                                               ^^H 
Mike  Saloit.                                                        ^^M 

WTSiUWB. 

WeBtherford   Lumber  Co.                      ^^^H 
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AMERICAN  FORK- 

Geo,  W.  Hancock. 

Pay  son  Go-operative  Htore. 

Cblnman  Mere.  Co. 
J,  B.  Jeaaon. 

BHIOHAM  Cin'- 

^j°hT°aS^^ 

J.  P.  Merrell  &  Co. 

K.  J.  Ward  &  Sons. 

HBBBR- 

RICHFIELD— 

Lewis  &  Nuteer  Hdw.  Co. 

H.  Hatch  &  Co. 

SALT  LAKE  CITY— 

Culmer  Broa. 

I^EHI- 

Laneton    lime    and    Cement 

Klrkham  &  Sons. 

BHss  MorlB  &  Sons'   Co. 

People's  Coon,  Htore, 

Morrison   Merrill    &    Co. 

Rosa  &  Roaa. 

B,  Hansen  &.  Co. 

OGDHN- 

BAHRE- 

Co-OP.  Wagon  &  Miiphine  Co.    , 

Allen  &  Richardaon.  Depot  3 

Geo.  A.  Lowe  Co. 

L.  M.  Averill,   N.   Main  St. 

R.  L.  Clarh,  Prospect  St. 

Stevens.  Pres.  A  Mgr.;  C.  H,  Ste- 
vens, Becy. ;  F.  J.  Stevens.  Treas. 

BELLOWS  PALLS— 
Baton  &  Norwood. 

PARK  CITY— 

Howard  Hdw.  Co. 

W.  B.   Boyd. 

Gresg  &.  Co. 

W.  H,  Harrla. 

J.  H.  Lorlns  &  Co.,  113  Depo 

Papa  &   Lets. 

■     BRATTLBBOHO— 

Suminlt  Lumber  Co. 

Mellen  &  Proctor. 

Welch   &  Co. 

Robblna  &  Cowlea. 

It  is  Our  Business 

TO  liBUP 

Your  Busines 


IF  YOU  MAKE,  SELL  OR  USE 


GEMCrST 


Write  to  us  and  we  will  tell  you  what  we  can  do  for  you. 


Municipal  Engineering  Co. 


■dealers  in  cement. 


VEN— 
mpbell. 

ft  Baliey. 


T.  Curtis  &  Son. 
■and  on  &  Co. 

I  Fire  Clay  Co. 
ffSBURY- 
iDlbeck  £  Son. 
H.  K.  Ide.    B.  T.  Ido.  Pr« 
.;    Qeo.    M.    Gray,   V. 

PlELD— 


»ehn. 
fc  CBIim. 


FREDHRICKSBTIRG— 
a.    J-    Maraliall. 

Hampton- 
Jo  cob  Merrelfliiiter. 
HARRISONHURG- 

Coffman  Bros. 

Snell.   Beery  &  Co. 

C.   A.    Surinkel   ft   Son. 

H.  N.  Whiteaal  &  Bro. 
LBBSBUBQ— 

Norrla   BroB. 

ShrofC   &   Co. 
LEXINGTON— 

Owen  Hardware  Co. 
LO CHER- 


LYNCH  BUKG- 

Adams   Bros.— Paynes   Co.,    901   Malt 
Adam*  Monroe  Mtg.   Co..     TO  Adami 
C.  8.  Hutter,  lOM  Church  St. 
LynchburB  Bos  Co.,  1113  Clay  St. 
pierce   «^   Akers   Co.,    716    Main  St. 
W.  O.  Taylor,  214  Ninth  St. 
WilllamB  S,  BarneCt,  91T  Main  St 
S.  8.  Wriffht,  822  Church  St. 


IBol 


Fblnson's  Sor 


.  116  N.  Union 
t.  121  Kins  St 


Look   &    Lincoln. 
NEWPORT  NEW9- 

BenBon,  PhlUlpB  &  Co.. 

Booker  Poarch  Co. 

B.  D.  Chandler. 

James   Riv?r   Supply  Co 
NORFOLK— 

&  Collins. 

Oiunuse    &    Waller, 
PETERBBtrBQ— 

Booth  fi  Co. 
PORTSMOIJTH- 
Llndsay  &  Co.. 
PULASKI- 

I.  R.  Albert. 
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STAUNTON— 

li.   E.   Miller  i 
SUFFOLK- 


B.   J-'.    Foulk   &    Co. 
Bhoof.    Welthers  & 
"WEST    PO I  NT- 
Ned  Bland  &  Bro. 


WAsmnGiHiy. 

CHNTRALIA— 

A.   L.  A I  kins, 
CHBHALIS- 

O.    F-    Salmon. 
EHJL,ENaBURG— 

Alalp  &  Sons.  Walnut,  norlh  of  *lh. 
NEW  WHATCOM— 

W.  M.  Prizell. 
PORT   TOWNSEND— 

Lion  &  Bartliop  Co. 
SEATTLE— 

Buironr,  antbrle     Jt    Co.,     aallrj 
BldK. 

F.  T.    Crowe  &   Co..   76     Slarr     Boyi 

Dodwell  &  Co.,  Ltd. 
Schwabacher  Hardware  Co. 
Seattle  Hardware  Co. 
Smnhe,  WakeQeld  &  David. 


WaHhington  Brick,  Lime     anrt     Mtg. 
Co, 
TACOMA— 
Balfour.  Guthrie  &  Co. 
F.  T.   Crowe  &  Co.,  740  Pacific  Ave. 
p.  J.  FranaloU  &  Co.. 


Tacoma  Trading  and  Transportation 
Co.,    171E    Dock    at.    C.    S.    Barlow, 

WHST   VIRGINIA. 

BLUE  FIELD— 

Georgia  Lumber  Co. 

Geo.  H.  Bp«ld?n  &  Co. 
CHAHLEBTON— 

Brown  Bros,.   Capitol  and  Piedmoni 

B.    T.    Crawtord    Se   Co.,    8.    End   ol 
Kanawha  Bridge. 

J.  H.  Gates.  31  Bummera  8t. 

Morgam  &  Gardner,  CleadenDin  and 
Elk  Hiver. 

Wagner  &  Maloy.  154  Charleston. 


HUNTINGTON- 

Bara  Beawlck. 

T.  M.   Carr  &.  Co. 

C.  C.   Duaenberry. 

MoBsman  Bros. 
NEW  CUMBERLAND— 

C.    B.   Bradley. 

New  Cumberland  Water  &  Gaa  ' 
PARKBRSBU  RG— 

Rex  Hardware  Co.,  Ill  3d  St. 

W.  H.  Smith  Hardware  Co..  117  3C 
POINT  PLEASANT— 

Filaon  Bros. 
SHEPKERDSTOWN- 

A.  S.  DandridgE. 

G.  T.  Hodges. 
SISTERBVILLE— 

LaEear  Bros. 
WELLfiBURG— 

J,   S.  Llssett. 
G.    W.   Mllier, 

J.    M.    Walker   &   Co. 
WESTON— 
A.   M.   Bally. 

WHILELING— 


«^9CO>SIKi. 


G.  D.   Rowpll  &  Son. 
ASHLAND— 
Ashland    Lime.    Salt    &    Cement  (» 
O.  A.  tluam,  Pres.;  Thos.  EdWMdlf 
Secy..   Treaa.   &  "Mgr. 
J,    H.   Tounker. 
BAHABOO— 
H.     M.     JohoHtoQ     Lumber    Cn.,    -^j 
Broadway    and    Third    Ave.      AWtj 
Stewart,   Pres.  (W^ausau,  W^Ib.);  It-" 
M.  Johnston,   Sec,  Treaa..  Mgr, 
J.    L.   atewart- 
BBLOIT— 
BelQlt  Lhr.  Co.  ^ 

Cltv  Fuel  Co.  I 

Keeler  Lbr.  Co.  . 

L,  O.  Stardosh. 
BERLIN—  I 


The  Hornor  Gaylord  Co, 
Ruhl  Koblegard  &  Co. 
The  WllllamB  &  Davi: 


H. 

O.  S.  Morris. 
BLACK  BIVER 

Black  R.  P.  L.  a  M. 
B08C0BEL— 

T.  Carrier  &  Co. 

Ruka  Bros.  Mtg.  Co. 
BURLINGTON— 
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lan  Lumber  Co.     B.  W.  ESast- 
,  MgT.  (Mineral  Point.  Wis.) 
^AN— 

r  Lumber  Co. 

RE—  • 

Garvey. 
JVILLE— 
tier. 

lan   Lumber  Co.,   B.    W.    East- 
.    MfiT.,    (Mineral   Point,    Wis.). 
Eastman,  local  mgr. 
^D— 

lan  Lumber  Co.     E.   W.   East- 
,   MgT.   (Mineral  Point,  Wis.) 

E.  Hart. 
Huntley  &  Co. 
Loveland. 
IVILLE— 
vllle  Lbr.   Co. 
Love  joy  Lbr.  Co. 
DU  LAC— 
fr  Milling  Co. 

Bros. 
ATKINSON— 
K  &   Morris  Co. 
er  &  Hoffman  Sons, 
r  BAY— 

ousen  &  Hathaway. 
1  Coal  Co. 
rlbert. 
IIVER— 
Pettingill  &  Co. 
Russell, 
grodt. 
V-ILLE— 

Bros. 

H.  Macloon. 
theram,  56  Linn  St. 
er  &  McKey  Lumber  Co. 
RSON— 
Brown. 

ton  Brick  &  Tile  Co. 
DALE— 
an  Lumber  Co.     E.   W.   East- 

Mgr.    (Mineral   Point,   Wis.) 
lUKA— 
idaur. 

Liumber  &  Mfg:.  Co.    John  Jan- 
Pres.;  John  M.  Jansen.   Secy., 
s.   &  MsT. 
HA— 

Burr.  214  Park  St. 
Gottfriedsen.  79  N.    Main   St. 
Lothrop,  Park  St. 
anner.   First.   St. 
DSSE— 

Hart    Implement     Co.     H.   C. 
,    Sr.,   Pres.,   Treas..    Mgr.;   H. 
art,  Jr.,  Secy, 
nb  Ijumber  Co. 
Marden. 

Paul  Lumber  Co. 
GENEVA— 
r   Lumber  Co. 


LANCASTER— 

Eastman  Lumber  Co.     B.  W.  Bast- 
man,  MgT.  (Mineral  Point,  Wis.) 
MADISON- 

Conklin  &  Sons. 

C.  P.  Cooley. 

Chr.  Lawrence. 

Troan  &  Brdall. 
MANITOWOC— 

Peter   Endriea    &   Co. 

J.  G    Johnson  Co. 

Manitowoc  Land  &  Salt  Co. 
MARINETTE— 

Lyon  Bros.  &  Co. 

Moore  Bros  &  Co. 
MARSHFIELD— 

Ebbe  &  Thompson. 

John  A.   Hoffman. 
MENASHA— 

H.  H.  Pluiumer. 
MENOMINEE— 

F.  C.  Michaels. 

John  Hopwood. 

MERRILL— 
H.  Allen. 

W.  R.  Bryan.  * 

C.  M.  Howard,  204  Cottage  St. 
R.  Trontrow  &  Co. 

MILWAUKEE— 
Adamant  Mfg.  Co.,  480  Virginia  St. 
Berthelet   Sewer   Pipe   Co.,     152     W. 

Water  St. 
Bond  Lime  &  Cement  Co.,  421  3rd  St. 
Chicago  Ballast  Co. 
Consolidated  Milwaukee  Cement  Co., 

509   Goldsmith   St. 
Durr  Plaster  Co..  311  Grove  St. 
Hugh  L.  Gaffney  Co..  302  G^ermania 

Bldg. 
Illinois      Leather     Co.,      Canal     St. 

Vogel's  Island. 
Val  Jesion  &  Co.,  718  Clinton  St. 
George  Lund,  180  Clinton  St. 
Daniel  Mayer,  469  3rd  St. 
Milwa14k.ee  Cement  Co.,  7  Planlc- 

Inton  Bids:. 
Perkins  &  Co.,  147th  St. 
W.  H.  Plpkorn  &  Co.,  417  11th  St. 
Pipkorn  &  Tews,  Humboldt  Ave.  A 

Commerce. 
Ricketson   &   Schwartz,   35  Universi- 
ty Bldfir. 
Sarnow  Lime  Co.,   N.  W.   cor.   Vliet 

&  33d  St. 
W.  G.  Taylor  Co.,  432  Broadway. 
Whltnnll   A:   Rademaker   Go.^  211 

Graitd  Ave. 
Western   Portland   Cement   Co.,     135 

Grand  Ave. 
Julius  Wettendorf,  189  Lloyd  St. 
Western  Lime  and     Cement     Co., 

211  Grnntl  Ave. 

MINERAL    POINT— 
Eastman    Lumber   Co.,    E.    W.    East- 
man,   Mgr.;     W.    Eastman,     Prefl.» 
Plattcville.    Wis. 
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Monboe;- 

Carr 


Dodx«   Lumber   Co 

JomtH  Lumber  Co. 
MONTPORT- 

Kastman   Lumber  Co.,   B. 
man.   Ugr..   (Mlnerul  Po 
NBENAH- 

Neenah    Sewer    Pine    Co. 

Defnel  &  Jraten. 
NBIU.8Vll.LE- 

Denls  TowrlEny. 
NKW   LONDON— 

B.  E.  CoDBlnB. 
Merlon  &  IkUok 
John  P.  Thorn. 

OCONTO- 

Jamea  Uegar. 
06HK08H- 

Cook  &  BrDwn  Lime  Co, 

ChrlH  Johnson. 

KuiKhc  &  Bro.  Lime  Co. 
PLATTBVILLB- 

Baitman  Lumber  Co.;  N. 
Freu.;     M.   Butman,     Bee; 
KHHiman.  Treas. 
PORT  AG  B- 

C.  F.  Mohr. 

POKT  WABHJNGTON— 
C.  A.  Mueller. 
Frank  Bcliu  matcher. 


Eutmi 

PRINCETON— 
Frank  Gleae. 
dlmer  Morse. 
Frank  Jahr, 


HEHDSBURU— ' 

Morsan  Bldg.  Co. 

ReedsburB  B.  &  L.  Co, 

Townaand  Bros. 

Weat  Side   Lumber  Co, 
KBWBT— 

Baatman  Lumber  Co.      E.  W.  Baal 
man,  Hgr,  (Mineral  Point,  Wla.) 
aiCHLAND  CENTER— 

A.  H.   KrouBkop, 
RIPON— 

Barnett  &    Ancleraon. 

Olllett  &  Bon. 

Homer  &  Middleton, 

Ed  Pedriek, 


•n.  ILa.  be.  C.  E.  Mtm.  Im.  Sm.  M.  I. 

OLIN   H,   LANDRETH 

Imlmirlni  LakarMm : 
UalMCalv;  UtiMeMr,  N.  V. 


RIVER  FALL3— 

A-  F.  Carroll. 

F.  D.  Enslnc. 

Ulneh  A  AnderaoD. 
SHAWANO— 

Sclftieera  Broa. 

rpbam  &  RuBBell  Co. 

A.  WIpperman. 


Sheboygait  Lime  Worka. 

Henry  Bcbeele.  jr.,  712  N.  Sib 
SHELL  LAKE— 

W.  B,  Curtis. 

Sbell  Lake  Lumber  Co. 

J.  H.  Shields. 
BHULLSBURQ— 

Eaatman  Lumber  Co.      E.  fl 
man.  Mrt.   (Mineral  PL.  fl 
SPARTA— 

Brlttingbam  &  HI  son  [.umbi 

J.  D.  Young  Lumber  Co. 
STOCGHTON— 

E  H.  Gerard. 

H.  T.  Hanson. 

HediSIes  Lumber  Co. 
SUPERIOR— 

Superior  Suivly  &  Fuel  Co..  D 


E  B.  Tower,  Bar  Slip. 

W.  J.  Wheeler.  Stb  &  Keitleloi 
TOMAH— 

E.  A.  DakeiB. 

W.  Earle  &  Co. 
TOMAHAWK- 

Bradlejr  Co. 

TWO  RIVERS— 
Henry  Kotvelman. 

VAUGHN— 
Daniel  Reld  Harley. 

WABHBL-RN- 

WATEBTOWN— 

J.  Butjia. 

P.  J,  Buper. 

TatzlafT  &  Co, 
WAUKEBHA- 

A.  J.  GIttner  A  Co. 

P  lime  tier  &  Abell. 

Wilbur  Lumber  Co. 
WAUPACA— 

K.  T.  Chandler. 

Hans  Ebbe. 
WAUPUN— 

Caldwell  A  Loomans. 

Crowley  Lumber   Co, 
WAUBATJ— 

W,  R,  Bryan. 

Henry   QoebcL 

August  Klosterman. 

F,  W.  Krause. 


CHETENNE- 
MortiBon.  Merrill  &  Co. 
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1  &  Employes  Co. 

liday    Co. 

.E— 

Mer.  Co. 
Inina:  Co. 

Box  90. 

umber  Co. 
liber  Co. 
jmber  Co. 
CANADA. 

N.    S.— 
rry  &  Co. 

Sarjeant. 

E— 
n  Co. 
ter. 

VIAN.— 

OHara. 

itchell. 

[fg.    Co. 

Long. 

Co. 

&   McDearmid. 

E,  ONT.— 

tnolds. 

n  Co. 

rt. 

y. 

LLBERTA— 
Iw.    Co. 
:   Co. 

&   Co. 
X)RD,    ONT.— 
)wen. 
iglas. 
Ill  Co. 

PLACE,   ONT.— 

lead. 

eton. 

5.  &  Co. 

:town,  p.  e.  I. 

s. 

tdgers. 

NT.— 

►wland. 

3ro. 

)NT.— 

im. 

?t. 

)son. 
ONT.— 

fe  Son. 

H,   N.   S.- 

inson. 

y. 

38. 

),  ONT.— 
m  Co. 


DRESDEN,  ONT.— 

Joshua  Wrigrht. 
DUNNVILLE,   ONT.- 

Congrdon  &  Marshall. 

James  Rolston. 

John  Taylor. 
FORT  WILLIAM.   ONT.~ 

W.  H.  MacKuerot  &  Co. 

W.  S.  Pioer. 
FRBDERICTON.  N.  B.— 

R.   Chestnut  &  Sons. 

James  S.  Neill. 

Gus  Tweedale  &  Co. 
GLENCOE,   ONT.— 

GillesDie  &  Co. 

Huston  &   Co. 

I     M.    Kellar. 
GODERICH*   ONT.- 

F.  B.   Holmes. 
Charles  Raid  &  Cc 

GUELPH.    ONT.— 

John  M.   Bond  &  Co 

John  Kennedy. 

Georerc   B.    Morris. 

Georsre  A.  Richard  &  Son. 
HALIFAX.   N.    S.— 

Black  Bros.  &  Co.,  49  Upper  Water 
St. 

T.  A.  S.  De  Wolfe  &  Son,  135  Upper 
Water  St. 

William  Stairs,  Sons  &  Morrow,  174 
Lower  Water  St. 
HULL,  QUE.— 

Wrifirht  &   Co. 
JOLIETTE.    QUE.— 

Chari€«  Leblane. 

M.  H.  Leprohon. 

J.  11.  Renaud. 

J.    C.    Theriault. 
KENTVILLE,  N.  B.— 

T.  P.  Calkin  &  Co. 

T,  L.  Dodge  &  Co. 
KINGSTON,   ONT.— 

Jno.  Corbett,  95  Princess  St. 

Dal  ton  &  Strange,  177  Princess  St. 

W.  A.  Mitchell,  85  Princess  St. 

G.  W.  Sears,  69  Princess  St. 
Simmons  Bros.,  211  Princess  St. 
Archibald  Stracham,  198  Princess  St. 

LINDSAY,  ONT.— 

R.  Bryans  &  Co. 

J.  G.  Edwards  &  Co. 

McLennan  &  Co. 

W.  G.  Woods. 
LONDON,  ONT.— 

Bowman  &  Co. 

W.  J,  Element. 
LONG  POINT,   CAN.— 

Thos.   M.   Mcrsran* 
MADOC,  ONT.- 

S.  Rollins. 
MAGOG.  P.  Q.— 

Ambroise  Hamel. 

David  Pepin. 
MILTON,  ONT.— 

Mr.  Clements. 

Mr.   Dewar. 
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MONCTON,   N.   B.— 
Robertson  &  Givan. 
Summer  &  Co. 

MONTREAL.  QUE.— 

Bellhouse,  Dillon  &  Co.,  30  St.  Frs. 
Xavier. 

Alex.  Bremner,  50  Bleury  St. 

F.  P.  &  W.  Currie,  134  McGill  St. 

The  Forsyth  Granite  and  Marble  Co., 
Ltd.,  552  Williams  St.  Robt.  For- 
syth, Pres.  &  MgT.;  John  Duthie, 
Sec.  &  Trea. 

W.  McNally  &  Co.,  38-50  McGlll  St. 

The    St.    Lawrence    Cem.     Co.,    2664 
Notre  Dame  St. 
MOUNT  FOREST,   ONT.— 

J.  P.  Noonan. 

Scott  &  Murphy. 

C  J.  ThornhiU. 

L.  H.  Yoemans. 
NANAIMO,  B.  C— 

A.  R.  Johnson  &  Co. 

W.    McCape. 
NEW   WESTMINSTER,    B.    C— 

R.  F.  Anderson  &  Co. 
.    Bellysa  &  Co. 

Cunningham  Hardware  Co. 

Gllley  Bros. 
NIAGARA  FALLS,  ONT.-~ 

R.  Coulson. 

J.  E.  Hutchings  &  Co. 

Cole  &  McMurray. 

W.  E.  Thomas. 
NORWICH,   CAN.— 

Chas.  E.  Boyd. 
ORANGE VI LLE,  ONT.— 

Adamson,  Heath  &  Sproul. 

F.  J.  Marshall. 
OSHAWA,  ONT.— 

T.  Brathwaite. 
J.   E.   Hawkins. 
Lander  Bros. 

OTTAWA,   ONT.— 
T,  Sidney  Kirby  &  Co.,  Sussex  St. 
E.    G.    Laverdure   &   Co.,    71   William 

St. 
McCullough  &  Cowan,  39  Sparks  St. 
Dan'l  O'Connor,  jr.,  298  Bank  St. 
The  Ottawa  Fireproof  Supply  Co.,  514 

Sussex  St. 
Wright  &  Co.,  43  Besseur  St. 

PAISLEY,    ONT.— 

A.  Sinclair. 
PEMBROKE.  ONT.— 

Dunlap  &  Co. 

G.  M.  M.  Hunter. 
PETERBOROUGH,  ONT.— 

The  Kingran  Hardware  Co. 
Micks  &  Co. 
Peterborough  Hdwe  Co. 
The   Rathbun   Co. 
PTCTON,  N.  S.— 
Barry  Bros. 
I.   Carson  &  Sons. 
J.  and  J.  Yorston. 


PICTON,  ONT.— 

Carter  Bros. 

R.   Haddon. 

A.  W.  Hepburn. 

The  Rathbun  Co. 
PORTAGE  LA  PRAIRIE,   MAN.- 

T.  M.  Beamish. 
PORT  ARTHUR,  ONT.^ 

The  Marks  &  Clavet  Lobie  Co. 

Wells  &  Emmerson. 
PRESCOTT,   ONT.— 

R.  W.  Ross  &  Co. 

N.  Willard  &  Co. 

RENFREW,  ONT.— 
P.  S.  Stewart  Co. 

ROSSLAND,   B.   C— 
Hunter   Bros. 

Red  Star  Storage  &  Trans.  Co. 
Steen  &  Co. 

ST.   ANDREWS,   N.    B.— 
W.   D.   Forster. 
G.  D.  Grinmer. 
Hartt  &  Greenlaw. 
J.  A.  Shirley. 

ST.   CATHARINES,   ONT.— 
Samuel   Boyd. 
Coy  Bros. 

McBdward  &  Moore. 
Newman    Bros. 
John  NJcholls. 
H.  J.  Riddle. 

ST  THOMAS.   ONT.— 
F.  M.   Griffin. 

SARNIA,    ONT.— 
Janaes   Lockhart. 

SAULT  STE   MARIE,   ONT.— 
I.   J.   Downey. 
Moore  &  Brown. 
Northern    Hardware    Co. 
W.   H.    Plummer   &   Co. 

SHALLOW  LAKE,  ONT.— 
Owen  Sound  Portland  Cement  Co. 

SHERBROOK,   QUE.— 
Codere  Fils,  et  Cie. 
Loomis  &  Sons. 
Mitchell  &  Co. 

SIMCOE,   ONT.— 
Charles  Allen. 
J.  B.  Jackson. 

STRATFORD,   ONT.— 
Brigham  &  Ingram. 

TILSONBURG,  ONT.— 
C.   M.  Brookfield. 
T.  Crawford. 

TORONTO,   ONT.— 
C.  G.   Collins,  11  George   St. 
A.   I,    Ferguson,   215  Queen   St..   E 
W.  H.  Knowlton,  36  King  St.,  E. 
John  Lucas,  377  Spadina  Ave. 
Maguire  Bros.,  84  Adelaide  St..  W. 
Ontario   Lime  Assoc,   118  Esplanade 

St.,  E. 
Paterson  Mfg.  Co.,  361  King  St.,  E. 
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YFIBLD.   QUBBEC- 
on  &  Cle. 
ngrevln. 
•  Legrer. 
Morond. 
Wilson. 

'UVER,  B.  C— 
Portland  Cement  Co. 
n^  &  Co. 
I,    Coleman    A    Evans. 

BRTON,  ONT.— 

Bros. 

Vigran. 

lY,   ONT.— 
&  Granger. 
&   Bro. 


WINGHAM,   ONT.— 

Jno.  Cleggr  &  Co. 

Smith  &  Pethick. 
CITY  OP  WINNIPEG.  MAN. 

Buchanan  &  Gordon. 

Dobson  &  Jackson. 

Kelly  Bros.  &  Co. 

W.  P.  Lee. 
WOODSTOCK.   N.  B.— 

H.  E.  Burtt. 

W.  F.  Dibble  &  Son. 
YARMOUTH    N.  S.— 

S.  A.  Crowell  &  Co. 

E.  K.  Spinney. 

CUBA. 
HAVANA— 

Howard  Efrleston. 


_[iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiii 

I  A  little:  TALH^ 
I  ABOUT  BUilNEii 


"/  Hhe  a 
proposition  that  pays." 


THIS    PAYS!   1, 


^  -MUKK 


HERE  are  certain  things  that 
3  man  in  business  must  do. 
He  must  have  an  office,  he 
,     must  put  out  a  sign,  and 
.i  I   he  must  advertise. 
'  He  must  make  himself 

(  known  to  the  people  who 
"   may  be  interested  in  his 
kind  of  business.  The  bet- 
ter he  does  this  the  more 
successful  he  will  be. 
Some  of  the  most  successful  men  make  it  a  rule 
to  spend  one-fifth  of  their  income  in  advertising, 
and  they  find  it  pays. 
It  makes  poor  business  good. 
It  makes  good  business  better. 
The  best  way  to  advertise  is  to  put  your  adver- 
tisement where  It  will  go  directly  to  the  people  who 
want  what  you  sell. 

We  give  the  kind  of  advertising  that  goes  directly 
to  the  right  spot. 

If  your  business  is  not  in  line  with  the  kind  our 
readers  are  interested  In,  we  don't  want  you  to  ad-' 
vertise  in  our  magazine. 

If  it  is,  we  can  help  you,  and  we  can  give  you 
more  for  your  money  than  you  can  get  from  any 
other  expenditure  of  it. 


MUNICIPAL 
ENOINEERINO 
MAGAZINE 
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CONTRACTORS  AND  LARGE  USERS  OF 

CEMENT. 


ALABAMA. 

)N— 
ike. 
ser. 

&  Wolsoncraft. 
ludson. 
XE— 
)aniel. 
kloore. 
3HAM— 
lurkhalter  &  Co. 
Cornish.  1235  S.  21st.  St. 
a    &    Colvln. 
c   Lallande   Bros, 
ulmer. 
.    ICrebs. 
La   Coste. 
jPoland. 
a   Construction   Co. 

lee  Coal,  Iron  &  Railroad  Co. 

ILLE— 

cerman. 

5ost. 

Brandon. 

lutchens. 

iormby. 

Zlhamberlain. 

y  Paving  Co.,  56  S.  N.  Mich- 

ifanville. 

tAdory,  413  St.  Francis. 

Paving  Co.,  57  St.   Francis. 

Robinson  Contracting  Co. 
iVorthlngton. 
•MERT— 

Crombie  &  Williams. 
^OTd  &  Co. 
ewman  &  Co. 

Talbot  &  Co. 
^TY— 
ilpepper. 
agan. 

ennett. 
SLD— 

Brick  &  Lumber  Co. 
lagler. 
ohnson. 


TUSCALOOSA— 

Finnell  Bros. 

Finnell  &  McCalla. 
TUSCUMBIA— 

Aaron  Bresler. 

Franke  Gautman. 

UNION  SPRINGS— 
H.  O.  Foster. 

WOODLAWN— 
J.  L.  Burns. 
Gibson  Mfg.  Co. 
J.   R.  Griffith. 
E.  L.  Quironet. 

ARIZONA. 

DL'NCAX— 
Ward   &   Courtney. 

PHOENIX— 
J.   D.   Brooks. 
M.  Beverlv  Cox. 
Clinton  Campbell. 
Fifleld   &   Gallasher. 
Goff  &   Galoin. 
H.  B:  Kerstina. 
JamcA  O' Conner. 
Charles  Peterson. 

TUCSON— 
Tucson   Cement  &   Sidewalk  Co. 

ARKANSAS. 

ARKANSAS   CITY— 

Whitehall   &   Co. 
BATESVILLE— 

Frank  Joblin. 

M.  M.  Stuart. 
CAMDEN— 

James  Mendenhall. 
CONWAY— 

J.  M.  Courtney. 

G.  W.  Donaghey. 
FORT  SMITH— 

Andrew  Elefson,  1015  North  Seventh 

J.  L.  Glrard,  717  Garrison  Ave. 

L.    S.    O'Neil,     607   North   Thirteenth 

•Southwestern     Engineering     &   Con- 
struction Co. 
HELENA— 

Allen  Bros.   Pavins  Co. 

Edwin  Miller  Paviner  Co. 

T.   H.   Rice. 
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HOT   SPRINGS— 

UUte  J  odd. 

John  KeUy. 

H,   N.  Weldeman. 
UTTLB  ROCK— 
John  BethunH,  2600  Cumberland  St. 

J.  B.   Blalock.  514  Center  St. 

Julius  Brandt.  1209  Barber  Ave. 

B.  J.  Fisher,  S23  W.  Fourth  St. 

J,   a.   Huber,  2004  WeBt  Seventeenth 

J.  -C.  Hutton,  1419  Poplar  N.  L.  R. 
W.  H.  I^mbert,  N.  L.   R. 
W.  H.  Lambertaon,  N!  L.   R. 
H.  Weldeman,  1401  Izara  St. 

CALIPOHailA. 

dJ^MBDA— 

B.  F.  Corry,  2222  Buena  Vlata  St. 
Jj.  V.  Corry,  2222  Buena  Vista  St. 
Emil  Klrcbon,  171 0  Grand. 

A.  KyDock,   124S  TersallleB  Ave. 
A.  Le  Plajit,  8«  Oak  St. 
D.   G.   Mackenzie,   2020  Clinton. 
JaB.  Potts,  20S6  Alameda  Ave, 
Powdl  BrPS.,  22«l  Central  Ave. 
V.  C,    Staneutat.  3219  Encinnl  St. 
BAKBRSFIELD— 
J.  B.  Carroll. 

C.  J.   Ungren. 
Peek  Bros. 

C.  H.  Qulncey. 
IBHKEI,EY— 
R.   J.  Carter, 
Herman  Bruaka. 
J.  A.  Marshall. 
M.    Murphy. 
.DUAFITE- 

:.  R.  Davlason. 


Bdward  C.  Bacon. 
Thomas  Barrett. 
W.  3.  Betterldge. 
Lewis  Cook. 

C.  J.    Crayerotl. 
Jos.    Spinney. 

LONG  BEIACH— 
:.  S.  CummingB. 

Jas.  Dovey. 

J.  Drlskill, 

Chas.  Mushrusb. 
^SRASS  VAI-LBT— 

D.  R.  Maltesan. 
L.  E.   Plngree. 

;BANroRD- 

Central  Lumber  Co. 

Wendllng  Lumbe 
tea  ANGBKES- 
..  M.  Austin,  H22 
3rodie.  1 


Co. 


1  St. 


G.  S,  Brown,  119  N.  BurllnKto 
"W.  F.  Burnharo,  949  E.  3.1d  St. 
P.  W,  Caley.  E12  Crocker, 
A.  B.  Chairey,  Stowell  BIk. 
Olemens  &  Son,  IZlfi  Catallna. 
U.  A.  Cummins,  199  N.  Ave. 
3.  A.  Daniels,  1BS6  Palo  Alto. 


J.    A,    Fairchlld,     S37     S.     1 

Ave. 
J.  Flood.  208  Wilmington. 
French  &  Raed,  107  N,  Broadway. 
Frlck  Brothers,  316  Requei 
J.  M.  Gardner,  40  Douglaas  Bldg. 
F.  Gillespie.  aS  Nolan. 
Grant  Bio*.,  165  Wilaon  B 
Gray  Brothers  &  Ward,  107  N,  I 

J.  Heln,  1471  W.  26th  St. 
W,  Hooker,  656  8.  Hill  St. 
Hughea  &  Bflwarda,  Gordrai  Blk. 
R.  Keating,  402  Douglaaa  Bldg. 

C.  L*onarat.  438  Burne  Bldg. 
Frank    Llndinfield.  310^  a    Los  Ao- 

W.   A.    Link,     Schumaker    and  Nor- 
mandy. 
Los  Angeles  City  Water  Company, 

D.  Madlgan,  TH  Jackson. 

C.  L.  McCorobs,  Wilson  Blk. 

P.     J.     McCormack.     260     S.    BunKer 


W.  A.  Paramore,  161B  Council. 
E.  C.  Peck,  1321  Glratd. 
W.  L.  Peck,  210  E.  26th. 
J.  M.  Flltlabo.  622  B.  Hope. 
J,  A,  Rhodes,  il2£  B.  Sth. 

E.  C.   Rice,  2E1R  Maple  Ave. 
P.  J.  Richmond,  1824  Winfletd. 
P.  L.   &    L.    D.    Rogers,     2WJI  Penn. 

San  Gabriel   Electric  Co..  ^4  S. 

Angeles  St. 
A,  Sedine,  31S  Court. 
Edward  Sheehan,  US  a  Flower. 
Conrad  Sheerer  &  Co.,  237  W.  Is 
P.  C.  Smith.  1643  CouDCii. 
Smith  &  Gavin,  S37  Stanford. 
A,  Swensen,  22&  Stinaon  Blk. 
W.  E.  Thornton  &  Ctt,  Wllaon  B 

F.  B.  Hlden,  477  N.  Quebec. 
J.  B.  Ware,  112S  8.  Hili, 
J.  H.  Watson.  43S  E.  Rice. 
J.  B.  White.  Pillton  Blk. 
Frank  W.  Whlttier. 
L.  Wiedenman,  143  N.  Daly. 
W.  K  TouQKer,  442  Victor. 

MAHYSVILLE— 


Jas.  Willison. 
NAPA— 
G.  Bnington. 
C.  H.  Gilderslee 

J.  M.  Wetmore. 

J.  B.  Wiedburger. 
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ND— 

Arnott,  1722  San  Pablo  Ave. 
Badgly,  1118  Broadway. 
Burr,  421  Edward, 
•arr,  806  Alice  St. 
anaugh,  1408  Tel  Ave. 

Childs,  563  27th  St. 
ibb,  1182  ISth  St. 
kl.  Coates,  526  2d  St. 

Brothers,  478^^  10th  St. 
aney,  1463  3d  St. 

Dunlevey,      Fruitvale,      near 
Lins. 

>akland  Contracting  &  Paving 
L016  Broadway. 

1  &  Wilson,  Macdonough  Bldg. 
C?tey.  458  E.  17th  St. 

&  Son,  4()7  10th  St. 
ry,  513  25th  St. 
Jlavin,  126  4th  St. 
)dman,  576  William  St. 
iney,  828  Lydia  St. 
kett,  362  7th  St. 
Hagan,  2234  Andover  St. 
ey,  814  Brush  St. 
•afy,  466  24th  St. 
i-erin,  862  21st  St. 
tkes,  1172  7th  St. 
use  &  Reardon,  353  13th  St. 

Hord,  936  Filbert  St. 
hoe,  59  20th  St. 
medy,  819  22d  St. 
ian,  663  28th  St. 
ight,  1517  Brush  St. 
Matthews,  1307  Market  St. 
"arthy,  701  Brush  St. 
Ivihill,  872  Mead  Ave. 
id  Asphalt  Paving  Co.,  11  and 
acdonough  Bldg. 
id  Concrete  Co.,  1203  Broadway, 
id  Construction  Co.,  458  9th  St. 
)akland    Paving    Co.,    Central 
:  Bldg. 

;     Artificial    Stone  Co.  468  10th 
Phipps,  630  E.  12th. 
ont    Paving    Co.,    Macdonough 

I  Putnam,  1930  Broadway. 
Lansome  Concrete  Construction 
1016  Broadway. 

temington,  2067  Market. 

ird    Improvement    Co.,    (Vntral 

c  Bldg. 

nton,  1318  Tel  Ave. 
Stone,  900  Broadway. 
Wicker,  1457  12th  St. 

E3NA— 

J  H.  Dov€y. 

Edwards. 

!W   &   Geo.   Halloway. 
(ton  &  Phillips. 

Hughes. 
.    Smith. 

&  Roberts. 

lA— 

?   &   Carson. 

Fleming. 


REDLANDS— 

Southern  California  Power  Co.,  14-16 
State  St. 
RIVERSIDB- 

Concrete  Pipe  &  Construction  Co. 

Fleck  &  Ormand. 

C.  P.   Hancock. 

(.'has.  Quast. 
SACRAMENTO— 

T.  M.  Burns,  22  &  N  St. 

Carl  &  Crobey. 

T.  E.  Clark,  617  15th  St. 

Henry  Dehn,  2802  J  St. 

M.  Kenny,  Windsor  Hotel. 

Jas.  McGillwray,  23  &  F  St. 

R.   W.   Parker,   1908  M  St. 

Jas.  Scholeflfld,  2213  L  St. 

J.  D.  Shearer.  2316  O  St. 

A.  Teichert,  24th  &  J  St. 

Jas.  Touhey,  1423  6th  St. 
SAN  BERNARDINO- 

Jno.  Driver. 

Nathan  Philbrook. 

Ernest  Vinoger. 
SAN  DIEGO— 

John  Engelbret  and  Olaf  Nelson. 

Goodbody  &  Sons. 

Goodbody  &  Rolsner. 

Jos.  Kelly. 

Jas.   McNair. 

Frank  Mesner. 

Wm.   Osborne. 

J.  Frank  Over. 

Over  &  Nagle. 

Simpson  &  Perlne. 

W.  S.  Waterman. 

SAN  FRANCISCO— 

Alcatraz  Asphalt  Co.,  206-7  Crocker 
Bldg. 

Ja.<?.  H.  Bingham,  406  Buchanan. 

Bonnot  Bonnot,  100  Montgomery  St. 

Bmkman  Contracting  Co.,  508  Cali- 
fornia. 

Martin   Buzzlni.  4045  2«th  St. 

Cnllfornia  Concrete  Co.,  220  Mont- 
gomery St 

Alex  Ij.  Campbell,  40  New  Montgom- 
tiy  St. 

City  Street  Improvement  Co.,  Mills 
Bldg. 

Cushing-Wetmore  Co.,  19  Mont- 
gomery. 

Bryan  DIggins,  2416  Sutter  St. 

Philip  S.  Fay,  124  Sansome  St. 

J.  W.  Ferris,  320  Sansome  St. 

Richard  Flaherty,  35  Post  St. 

Flinn  &  Treacy,  303  Montgomery. 

S.  Gilletti  Sy.«»tem  Co.,  49  City  Hall. 

Geo.  Goodman,  307  Montgomery. 

Grant  Bros.,  Chronicle  Bldg. 

Gray  Bros.,  228  Montgomery. 

Carl  Griose,  40  New  Montgomery. 

H.  H.  Grusgel,  718  Valencia. 

C.  C.  W.  Haum,  313  28th  St. 

Healy,  Tibbets  &  Co.,  42  Stewart  St. 

Jas.  A.  Hulling,  229  9th  Ave. 

Dennis  Jordan,  633  Webster. 

Richard  Keatlnge,  40  New  Mont- 
gomery. 


ton  FrnnMiu-ii—Coiiti'iw'. 
Paclfle  PHVine  Co.,  US  Pheinn  BUlg. 
Thos.  B.  Kocbe,  SIS  Busb. 
San   Frajialsco   Con£ti 

CalirDmla  St. 
Ssn  FYancIaco  Paving  C 

roTnla  St. 


e  Co., 


Mont 


gomeiy  SL 
Peter  Beiton.  406  McAllister, 
fltelger    Terra    Cotta      and      PoUery 

Works.  165  Market  St. 
P.   M.   StevenB,   I.arkln   and   Market 

Sta. 
Oeo.  Btone,  Claus  Sprecklea  Bldg, 

B.  H.  Thomason.  20  Phelon  Blay, 
Union   Paving  and  Contra  dine  Co.. 

SO  Flood  Bldg. 
Clarenre  D.  Vlacent,  Mills  Bldg, 
C  A.  Warren,  233  Montgomery  81. 
WUIlsms.  Bflser    &    Co..    Ml    Mmt- 

I*  G.  Young!  I  8th  St. 
BAN  JOSE- 
T.  A,  Brookbanks,  SET  S,  iBt. 

C.  EL  ColBbsn.  398  W.  Santa  Clara. 

Tiw.  P.  Doyle,  TO  Delmar  Ave. 

&  Fisher,  lOtb  &  Wash. 

O,   W.   Hanson,   36  9.   2d, 

Jno.  McReynolda,  2.13  N.  13C1i. 
I^  C.  Otto.  36  S.  2d, 
J.  Riechers  &  Son,  38  a.  2d. 

Peter  RoBenbaum,  167  N.  7ili, 

Smith   &  Stadler,   M  N.  let. 
J.  Stanley.  MlsBlon  St. 
SAN  LBANDRO— 

~.  R.   Faulkra, 
-1,  B.  Stone  &  Co. 
SANTA  ANA- 

J.  DawBon. 

H.   E.   FlneEter. 

C.  B.  Gronard. 
Frank  HIel. 

H.    E    Smith, 
SANTA   BAHBARA- 

J.  C,  Phillips. 

John   Wllllajuson. 
8ANTA  CIjARA- 

T.  P.  Cunningham. 
SANTA  MONICA— 

C.  L,  Powell. 
SANTA  ROSA— 
W.  L.  Sagel. 

J.  W.  Swank. 
STOCKTON— 

H.  E.   Barber. 

Cltrk  &  Henery. 

Hammond  &  Yardley. 

Hedges  &  Buck. 

Smith  &  F" 


th.  Cra 


VALLEJO— 
P.  McDonnell. 
John  McManvi 

■VENTURA- 

..  Glddlng 


6  Co. 


WATSONVIia-K— 

A.    n.    Wilson. 
WOODI^ND— 
H.   T.   Barnes. 
John    Campbell. 


Qulgley  &  Co. 
COLORADO  CITY— 
E.    C.    Strott. 

B.  &.  R.  W.  Wayeott. 
COLORADO  SPRINGS— 

A,    W.    Atkiuson,    230   E.    Dale, 
Lynn   S.  Atkinson,  23   W.    HuerfMio, 
Colorado    Sprlnga   Stone    &   cenieit 

Co.,  US  E.  Bijou. 
I..  K,  Dnvle.  2S  E,   Pike's  Peak  A 
S.  M.  Goaheo,  122  N.  Tejon 

C,  H,    &    H.   G.      GrIraWDOd 
BlJou. 

Hart  &  Son,  1^  E.  BIJou. 
Ord  &  Swopc.  420  E.   Vermljo. 
BohlesBlngBr   &    Strntt.    28    B. 

DENVER— 


The  Amer 


1  Co. 


n    Co.,   SK  I 


lake  Contracting  Co, 
Boston  Bld(f. 
W.    C.   Brndliurr 
ruua  Dnllalna;. 

Brown  Contracting  Co..  1135  Ulh 
Colorado   Mantel   ajid   Tile 

Stout  ei. 
Colorado     Paving     Co.,    52 

Bldg. 

T.  W.  Cook  &  Co..  1823  Tremonl  1 
Comba  &  SeSB,  522  15th  St. 
Denver   Mantel   and     Tile     Co 

Court  Place. 
Denver   Mosaic  and  Tile  Co.. 

CoKqj;  Ave, 
Denver  Paving  Co,.  Railroad  BU 
Denver  Sewer  Pipe  and  Clay  Co, 
Denver  Terra  Colta  Lumber  Co. 
Denver  Wire  and  Iron  Work 
Geo.  Freund  &  Co. 
Wlllam  Hayden,  P.  O,  Box  8M. 
Hughes  &  Stewart.  G04  Feoiile's  ~ 

Bldg, 
Johnson  &  SoreiiBon, 
Frank  Klrcbof,  IMS  Curtis  St. 
Chaa.   McBride,  242B  Stoul   St. 
Chas,  M.  MoCabe,  184K  Bmersmi. 
John  A,  Mclniyre.  402  Cooper  BIdi 
Z.  E.  Moncrlef,  rear  lllS  18th  St. 
John  H.  Nooney  —       " 

John  M.   O'Hourke  ConatrucUon 

1115  Larimer  St. 
Ronton  Fire  Proofing   Co..    ISIS  j 

Sayre-Newton  Lumber 


echer.  7 


I  15th  81 


William  Simpson,  1643  Champa  SI 
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Jontinued,       « 

.  Teller,  706  Equitable  Bldg. 

Valdo,  1246  Curtis  St. 

n  Realty  and  Paving  Co.,  304 

House  Blk. 
MCE— 

&  Welsh, 
ce   Water   Dept.     H.    E.    Kll- 
Supt. 

man  &  Hendritsh. 
vart. 

COLLINS— 
Button. 

Conley. 

Puller. 
Loveland. 

Pierce. 
Walker. 
N— 

H.   Gow. 

JUNCTION— 
Liumsden. 

&   Dexter. 
EY— 
&  Garden. 

Nusbaum. 
ILLE— 
I.   Saum. 

J.  Moran,  4U  W.  Eighth  St. 
I  V.   Turpin,   431  E.   Ninth   St. 

ONT— 

Brown. 
Hall. 

Schrolcraft. 

Wiggins. 

i's  Carney. 
Taylor. 
^hinnerah. 

O— 

do   Stone  and    Flagging    Co., 

ral   Blk. 

ig  Trading  Co. 

b  Powers. 

Summers  &  Co. 

FORD— 
Blomgren. 
ley  &  Grobin. 

&  Turner, 

RIDE— 
Ti  Anderson. 
.  Cameron, 
teed. 

AD— 

Carlson. 

Henry. 

Krug  &  Co. 

Pierce. 
7.  Pople. 
llivan. 
Wilkins. 

tIA— 

ally. 


COXXEM'TICXT. 

ANSONIA— 

A.  B.  &  C.  Co. 
Wm.  Bothwell. 
Royal  Halbrook. 
Thos.  Hennessey. 
W.  N.  Houghtaling. 
Wm.  Potter. 

C.  B.  Wooster. 
BETHELr- 

R  T.  Andrews. 

P.  Dolan. 

P.  McDonald. 
BRIDGEPORT— 

W.  9.  Bullard. 

Burns  &  Co. 

Oliver  B.  (:\)le. 

E.  T.  Doolittle. 
M.  O'Connor. 

B.  D.  Pierce,  Jr.,  Co. 
Standard  Asi)halt  Co. 
Stillman  &  Godfrey. 

The  Williams  &  Dewhursl  Co. 
BRISTOL— 

Geo.  C.  Arms. 

P.  J.  Coleman. 

Ira  Gaylord. 

T.  H.  Keirn.s. 

Wm.   Linsted. 

J.   M.   White. 
DANBURY— 

John  P.  B«'ard.  43  Si>ring  St. 

F.  C.  Benjamin  &  Co..  11-13  Spring  St. 
Jas.  L.  Sherman,  10  Balmforth  Ave. 
Warden  Bros.   &  Co. 

DANIELSOX— 
J.  G.  Gini?rt. 

DE21BY— 
F.  H.  Fag  an  Co. 
J.  C.  Gilligan. 
R.  T.  Patchen  &  Son. 

GREENWICH— 
Banks  &  Brush. 
Thos.   Eagan. 

HARTFORD— 

Daniel  Ahern.  3S  Crown  St. 

Charles  B.  Andrus,  902  Main  St. 

William  Angus,  110  Oak  St. 

Angus  &  Chesebro,  31  Warner  St. 

Billings  Sidewalk  and  Masons'  Sup- 
ply Co.,  154  Charter  Oak  St. 

Barrett  Bros..  10  Trumbull  St. 

Hiram   Bissell,   43  Wads  worth   St. 

Watson  H.  Bliss,  17  Lewis  St. 

S.   B.   Bosworth,  42  Front  St. 

William  J.  Bray,  36  Imlay  St. 

Henry  A.  Budde,  103  Hungerford  St. 

E.  W.  Clarke  &  Son,  32  Village. 

George  E.  Dennison,  l«x  Pearl  St. 

E.   F.    Ede.  3  Pawtucket  St. 

John  P.  Hills,  754  Main  St. 

Hills  &  Fox.  50  John  St. 

D.  W.   Hollis  &  Son,  212  Asylum  St. 

Robert  Moore.  Sheldon  and  Taylor 
Sts. 

Michael  O'Neil,  24  Pawtucket  St. 
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Hartford—  Coniin  ued. 

William   F.    O'Neil,   172   Farmlngton 
Ave 

A.  W.  Scoville,  902  Main  St. 

Michael  Sheedy,  75  Franklin  Ave. 

Southern  New  England  Paving  Co., 
141  Trumbull  St. 

Watson,  Tyron  &  Son,  720  Main  St. 

Watson  &  Jackson,  283  Sheldon  St. 
JEWETT  CITY— 

F.  H.  Gilbert. 

John  E.  Green. 

Richard  Howard. 
MERIDEN— 

John  F.  Dahill. 

John  S.  Lane  &  Son. 
MIDDLETOWN— 

A.  Brazos  &  Sons. 

Roger  Kennedy. 
MILFORD— 

Edw.  N.  Clark. 
NAUGATUCK- 

J.  H.  Dunn. 

Ham  &  Tuttle. 

Chas.  M.  Potter,  P.  O.  Box  276. 

M.  F.  McCabe. 
NEW   BRITAIN— 

M.   S.   Austin. 

Geo.  A.  Cadwell. 

John  Canfleld. 

Doolittle.  Bros. 

John  Hanna's  Son. 

A.  A.  Lyman. 

John  Nolan. 

R.  G.  Ramage. 

W.  B.  Sparks  &  Son. 

NEW   HAVEN— 

C.  W.   Blakeslee  &   Son,   58  Waverly 
St. 

Geo.  Bohn  &  Sons,  470  Congress  Ave. 
A.  Brazos  &  Sons,  808  Elm  St. 

D.  G.  Carmichael,  11  Cassius  St. 

C.  W.  Clark  &  Son,  173  Long  Wharf. 
Connecticut  Concrete  Co.,   40  Church 

St. 
Coyne  Bros.  Concrete  Co.,  250  Blatch- 

ley  Ave. 
J.  A.  Doolitle  &  Co.,  179  Church  St. 
Fair    Haven    Concrete    Co.,    2    Cedar 

Hill  Ave. 
The  Geo.  M.  Grant  Co.,  133  Union  St. 
C.  W.  Kellog  &  Co.,  506  State  St. 
Chas.  B.  Kinney  Co.,  61  Orange  St. 
J.  N.  Leonard  &  Co.,  21  Sylvan  Ave. 
Patrick  Maher,  283  Sherman  Ave. 
Laurence  O'Brien,  70  Beach  St. 
R.  Redfield  &  Sons,  800  George  St. 
C.  Dwight  Robinson,  442  State  St. 
Sperry  &  Treat,  39  Church  St. 
John  P.  Thompson,  962  Grand  Ave. 
Vermont  Construction  Co. 
Jos.  B.  Whitby,  29  Auburn. 
NEW  LONDON— 
Benjamin  Andre,  88  Williams  St. 
H.  O.  Burch  &  Co.,  410  Grand  St. 
Frank  P.  Drieirbach. 
Michael  H.  Fitzgerald,  6  Truman. 


New  London — Continued, 

Elisha    Post,     Gardner    Ave.,    nea 
Montauk. 

H.  E.  Rogers,  41  Grand  St. 
NORWALK— 

Salvator  Charriot. 

Frank  F.  Clark,  Newton  Ave. 

H.  O.  Clark. 

John  W.  Edmunds,  13  Wall  St. 

Lathrop  &  Shea. 

C.  T.  Leonard  &  Co. 

John  B.  Morton,  58  Taylor  Ave. 

Raymond  Bros. 

Henry  A.  Sanders. 

Wm.  Sheldon. 
NORWICH— 

Carpenter  &  Williams. 

Chas.  W.  Burton. 

Cruthers  &  Lillibridge. 

Chas.  S.  Fiske. 

A.  B.  Nickenson. 

Peck,  McWilliams  &  Co. 

Frank  G.  Rice. 

Ringland  Bros. 

Torrance  &  Matthews. 
ORANGE— 

L.  A.  Brown. 

O.  W.  Dutcher. 

John  L.  Sherman. 

H.  P.  Wheeler. 
PLAINVILLE— 

R.  G.  Hart. 
PLANTSVILLE— 

Luther  Barnes. 

T.  W.  Conies. 
PUTNAM— 

A.  Ij.  Arnold  &  Co. 

C.   H.   Kelly. 

Wheaton  Bldg.  and  Lbr.  Co. 
ROCKVILLE— 

R.   Farrell. 

J9S.    Fitzgerald. 

A.    E.    Harris. 

Cha.s.  Raw. 
SHELTON— 

S.  O.  Daniell. 

P.  Murphy. 

SOUTHINGTON— 
Luther  Barnes. 
J.  W.   Francis. 
J.  F.  Knapp. 
Thomas  &  Nolan. 
A.  N.  Woodruff. 

STAFFORD  SPRINGS— 
A.  E.  Converse. 

STAMFORD— 
Elam    Ballard. 
Bell  &  Suly. 
Leonard  Blondel. 
A.   E.   Bounty. 
M.  S.  Brown. 
F.  A.  Buttrey. 
Corbo  Bros. 
Dean  &  Horton. 
Cornelius  Holly. 
Frank  Hook. 
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(I — Continued, 

Hornshaw. 

&  Whitehead. 

McAdams. 
Connell  &  Sons. 

Paul. 
:  Shea. 
Troy. 
Vitt. 
''ozella. 
16  A.  Wust. 
s'GTON— 

Brayton. 
y  Budlon. 
Vilcox. 

rs  &  Collins. 
^GTON— 

X. 

:roft. 
feson. 

VITJ.K— 
Jones. 

NGFORD— 
Crockett. 
e  Botsford. 
mack  Heating  Co. 
Ran  ford. 
Redmond  Co. 
Ward. 

IBURY— 

t  Bros.  Co. 

ew  D.  Byrnes,  90  Bank  St. 

eld  &  Chatfleld,  55  Benedict  St. 

ity   Contracting  Co.,   58  Centre 

IS  Dooling,  64  Stone  St. 

lor  Concrete  Co. 

r.  GafCney  &  Co.,  16  E.  Main. 

s    Jackson    &    Son,    312    Bank 

th  &  Son,  26  Magill  St. 
d  McManus,  120  Bridge  St. 
Riggs,  107  Locust. 

Bros.  Co.,  52  Benedict  St. 
bury  Concrete  Co.,  28.3  Bank. 

JANTIC— 

]!omins. 

"d  A.  Jackson. 

Tordan, 

el   Sullivan. 

Sullivan. 

ED— 

Tarey. 

Johnson. 

Adams. 

Beers. 

DE1L.AWARE:. 


&  Bro. 

s  W.  Johnston. 

nin  T.  Collins. 


WILMINGTON— 
Davis  &  Bro.,  827  Lombard. 
Delaware  Construction  Co. 
Diamond  State  Steel  Co. 
Harlan  &  Hollings^i'orth  Co. 
John  Jacoby. 
Lenderman  &  Bro. 
Jas.  M.  Malloy. 
Geo.   AV.   McCaulley   &  Son,  103    W. 

8th  St. 
Jas.   McColgan,   1019  Lancaster  Ave. 
A.  S.  Reed  &  Bro.  Co.,  815  Shipley  St. 
Simmons  A  Bro. 

DISTRICT  OP  COLUMBIA. 

WASHINGTON— 
Geo.  W.  Acorn,  1315  11th  St.,  N.  W. 
Wm.   C.  Allard,  314  5th  St.,  N.  B. 
Richard  G.  Alvey,  1251  K  St.,  S.  E3. 
James  A.  Anderson,  76  P  St.,  N.  W. 
Max  H.  Andrae.  1532  10th  St.,  N.  W. 
Wm.  L.  Argue,  503  7th  St.,  N.  W. 
W^m.   J.   Babbington,  913  7th  St.,   N. 

E. 
Isaac  M.   Baker,  8  3d  St.,  N.  B. 
John  W.  Baker,  715  3d  St.,  N.  B. 
Barber  &  Rose,  614  11th  St.,  N.  W. 
George  M.  Barker,    641    New    York 

Ave.,   N.   W. 
George  W.   Barkman,  21  7th  St.,  N. 

E. 
William  Barstow,  12  Hanover  St.,  N. 

W. 
Warren  F.  Basim,  612  M  St.,  N.  W. 
John  W.  Beha,  619  N  St.,  N.  W. 
Wm.  F.  Blaydes,  715  3rd  St.,  N.  B. 
Francis  A.  Blundon,  67  S  St.,  N.  W. 
John  F.  Blundon,  3900  T  St.,  N.  W. 
Joseph  A.  Blundon,  1006  F  St.,  N.  W. 
William   L.    Blunt,   1059   31st    St.,   N. 

W. 
Richard  Bogan,  247  Pomeroy  Ave. 
George  B.  Boland,  lOlV^  L  St.,  N.  W. 
Thomas  M.  Bond,  2108  18th  St.,  N.  W. 
Frederick    W.    Booth,    1640   Columbia 

Rd.,  N.  W. 
Orlando  Bradt,  Tunlaw  Rd.,  N.  W. 
John       W.       Brashears,       Winthrop 

Heights. 
Warren  F.  Brenizer,  63  R  St.,  N.  W. 
Brennan  Construction  Co.,  902  F  St., 

N.  W. 
Aloysius  P.   Broenahan,  811  10th  St., 

N.  E. 
Austin  P.  Brown,  1416  F  St.,  N.  W. 
William  Brown.  238  Oriel  Ct.,  N.  E. 
Arthur     C.     Burch,     42  N.    Y.   Ave., 

X.  W. 
Michael  Burke,  495  L  St.,  S.  W. 
Herman  Burgess,  Brookland. 
John  N.  Burlew,  2d  and  N,  N.  W. 
James  Burns,  1420  A  St.,  8.  B. 
Henry  T.  Burrows,  River  Rd. 
Robert  Burrows,  Murdock  Mill  Rd. 
Orlando  W.  Butler,  16    Fillmore  St., 

Anacosta. 
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Washington — Continued. 
Bartholomew  A.   Callan,  301  McLean 

Ave.,  S.  W. 
James    S.    Capps,    402    Florida    Ave., 

N.  W. 
Frank  S.  Carmody,  339  1st  St.,  N.  E. 
John  P.  Carmody,  324  Massachusetts 

Ave. 
Simon  Carmody,  339  1st.  St.,  N.  E. 
Wm.   Carr,   2212  2d   St.,   N.   W. 
Wm.  B.  Catching,  1925  G  St.,  N.  W. 
John  S.  Catts,  1211  D  St.,  S.  W. 
Michael   H.   Cavanaugh,   521  13th  St., 

N.   W. 
Fred'k  H.  Chaffee,  1079  32d  St.,  N.  W. 
Robert  Clarkson,  1238  5lh  St.,  N.  W. 
Wm.   M.  Clayton  &  Co.,  508  11th  St., 

N.  W. 
Anthony  M.   Clegrr,  908  G  St.,   N.  W. 
Colburn  Paving  Co.,  1425  N.  Y.  Ave,, 

N.  W. 
James  M.  Coleman,  621  Florida  Ave., 

N.  W. 
Joseph  W.  Collins.  1016  T  St.,  N.  W. 
Robert   Collins,   820     North     Carolina 

Ave.,  S.  E. 
William  P.  Collins,  628  H  St.,  S.  W. 
Benj.  P.  Connick,  1225  I  St.,  S.  E. 
George  O.  Cook,  10  B  St.,  N.  E. 
James   H.    Cooper,    1348   Wallach   PI., 

N.  W. 
John   Herbert   Corning,   520  13th    St., 

N.  W. 
Arthur  Cowstill,  1110  F  St..  N.  W. 
Cranford    Paving    Co.,    1418     P     St., 

N.  W. 
Geo.  W.   Daut.  520  7th  St.,   S.   W. 
Geo.  W.  Darby.  830  9th  St.,  N.  W. 
Rezin  W.  Darby,  1062  32d  St.,  N.  W. 
Washburn  E.  Davis,  615  C  St.,  N.  E. 
Samuel  W.  Deckman,  210  D  St.,  S.  E. 
Edmund     J.     De    Lacy,    1810   5th    St., 

N.  W. 
John  Devine.  1240  32d  St.,  N.  W. 
Wm.  B.  Douglass,  323  Maryland  Ave., 

N.  E. 
Geo.  W.  Dove,  1329  T  St.,  N.  W. 
James  A.  Dowrick,  1625  1st  St.,  N.  W. 
Fredk.  Drew,  1814  4th  St.,  N.  W. 
Alexander     Duehay,      1215     Vermont 

Ave.,  N.  W. 
Daniel  A.  Duffy,  1905  4th  St.,  N.  W. 
James  M.   Dunn,  1.324  5th  St..   N.    \V. 
Nicholas  Eckhardt.   1140  18th  St.,   N. 

W. 
Beverly  H.  Ellett,  220  12th  St.,  S.  W. 
John  H.  Ellis,  1118  6th  St.,  X.  W. 


Washington — Continved. 
Wm.  H.  Ellis,  1425  New  York  Ave., 

N.  W. 
Louis  H.  Emmert,  1419  G  St.,  N.  W. 
Henry  W.  Eno,  84  Harrison  St.,  An- 

acostia. 
Charles  Ernst,  22  Q  St.,  N.  E. 
Charles  H.  EsUn,  3631  IBth  St,  N.  W. 
Ferdinand  Espey,  412  10th  St.,  S.  E. 
Frank  J.   Ettlnger,  207  12th  St,  N. 

W. 
Frank  D.  Evans,  1214  21st  St,  N.  W. 
Fahey     &     Co.,     Washington     Sav. 

Bank  Bldg. 
Andrew  J.  Fisher,  921  Virginia  ATa, 

S.  W. 
Wm.  B.  Fowler,  12th  St.  &  Mt  Ol- 
ivet Ave. 
Geo.  F.  Freeman,  405  21st  St.,  N.  W. 
Wm.  F.  Garber,  1337  N  St.,  N.  W. 
Charles  E.  Getz,  621  I  St,  N.  W. 
Henry  P.  Gilbert,  1062  32d  St.,  N.  W. 
Andrew  Glesson,  1216  N.  Capitol  St 
Charles    E.    Gtoodman,    1837    6th    St, 

N.  W. 
Wm.   C.   Goodwin,    737    Steuben  St, 

N.  W. 
Philip  N.  Gottwals,  18  N  St,  N.  W. 
Lawrence  J.  Grant,  1005  1st  St.,  N.  W. 
Percival  B.   Grant,  1635  New  Jersejr 

Ave.,  N.  W. 
Edward  G.  Gunnell,  612  F  St.,  N.  W. 
Frank  L.  Hanvey,  213  12th  St,  N.  W. 
Gustav  Hartig,  509  H  St.,  N.  E. 
Louis  N.  Hays,  Deanewood. 

N.  W. 
Louis  Hays,  1001  7th  St.,  N.  W. 
Robert   C.    Head,    1539   Columbia  St, 

N.  W. 
George  W.  Heisley,  425  12th  St.,  N.  W. 
Melvin    H.    Herriman,    224     12th     St., 

S.  E. 
William  Holmead,  3531  13th  St.,  N.  W. 
Holtzclaw    Bros.,    1705    Penna.    Ave., 

N.  W. 
Thomas  C.  Hoover,  835  4th  St.,  N.  E 
David  Horan,  1013  3rd  St.,  N.  E. 
William    M.    Horstkamp,    809    M   St.. 

N.  W. 
Geo.  C.  Hough,  508  F  St.,  N.  W. 
Edward     Howe,   1713     Florida     Ave., 

N.  W. 
John   H.    Howlett    1313  Wallach  PL, 

N.  W. 
John   Hughes,    Jr.,    Washington   Sav. 

Bank  Bldg. 
Thomas  Hughes,  58  New  York  Ave., 

N.    W. 


The  Fore- 
most Representative  of 
American  Cement 
Interests  is  


SubsoriptiM  PriM,  $2.00  Ptr  Ytar. 
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>i — Continueff, 

y    Hutchinson,    1331     G     St., 

B.  lardella,  424  11th  St.,  S.  K. 

Jackson,  923  L  St.,  N.  \V. 

W.  Jones,  Brookland. 

L.  Jones,  New  Jersey  Ave.  & 

,  N.  W. 

F.  Jones,   1613  Ldncoln  Ave., 

F.  Jones,   Jr.,     1613     Lincoln 
?^.  E. 

Jones,  2043  Seaton  St.,  N.  B. 
yce,  U42  18th  St.,  N.  W. 

Joyce,  1142  18th  St.,  N.  W. 

Kearn,  29  R  St.,  N.  W. 
.  Keene,  Brightwood  Park. 
V.  Kennedy,  1123  21st  St.,  N. 

.  Keyes,  909  22nd  St.,  N.  W. 
.  Keyser,  618  G  St.,  N.  B. 
lien.  3327  P  St..  N.    »\  . 
King,   751  Sheridan   St..   N. 

J.  King,  933  G  St.,  N.  W. 

Kinney,  2000  N  St.,  N.  W. 
Knight,  1015  C  St.,  S.  W. 

Knighton.  922  2d  St.,   N.   E. 
L.  Kolb,  703  6th  St.,  N.  B. 
I.  Lamb,  615  15th  St.,  N.  E. 
Landvoight,     2100    1st     St., 

OS.,  112  12th  St.,  a  E. 

J.  Lane,  1010  1st  St.,  S.  E. 

A.     Langley,     310    12th     St., 

H.     Lansdale.    1214    S  St., 

ary,  1201  Uth  St.,  N.  W. 

Leathers,  623  4th  St.,  N.  W. 
a.  Lewis,  Tennallytown. 
F.     Lewis,     1501     7th      St., 

R.  Lindsey,  Kenilworth. 

Lipscomb,  1416  F  St.,  N.  W. 

Lloyd,  308  H  St.,  N.  W. 

W.   Loeffler,  2409  Brightwood 

N.  W. 

rv.  Lowrey,  1512  6th  St.,  N.  W. 

.  Lukei,  812  5th  St.,  N.  E. 

.    Lyons,     Metropolis     View, 

iDevitt,  40  R  St.,  N.  W. 
cDonald,  3314  16th  St.,  N.  W. 
[.  McGill,  McGill  Bldg. 

McGraw,  1837  L  St.,  N.  W. 
3Gregor,  729  12th  St.,  N.  W. 

Mclntyre,  3221  Q  St.,  N.  W. 
McNamara. 
.  Macarty,  1419  G  St.,  N.  W. 

Maudley,  1638  12th  St.,  N.  E. 
D.  Manning,  440  8th  St.,  S.  W. 
L.    Marshall,    303    Massachu- 
kVe.,  N.  E. 

V.  Martin,  224  7th  St.,  N.  E. 
K  Masson,  26  Arthur  St.,  Ana- 


Wasfiimftitft — Citntimmf. 
William    H.    Matthews,    2113   B     St., 

N.  W. 
Meads  &  Reynolds,  934  F  St.,  N.  W. 
P>ank   E.     Metcalf,    32    Quincy     St., 

N.  W. 
Alexander    Millar,     1215    Ohio     Ave., 

N.  W. 
Julian   J.    Miller,   1385   Georgia  Ave., 

S.  E. 
Henry  C.  Mockabee,  482  G  St.,  S.  W. 
Peter  J.  Morris,  1137  C  St.,  N.  E. 
Joseph  Mullen,  420  11th  St,  N.  E. 
John  A.  Mulloy,  322  B  St.,  S.  E. 
James  K.  Murphy,  509  7th  St.,  N.  W. 
John  Murphy,  1322  9th  St.,  N.  W. 
John     H.    Murphy,      2082     35th      St., 

N.  W. 
Murray  Bros.,  1944  2d  St.,  N.  W. 
Luk  E.  Murtaugh,  1712  32d  St.,  N.  W. 
Mathews    Myers,      2338      Brightwood 

Ave.,  N.  W. 
Thomas  F.  Myers,  Conduit  Road. 
John  A.  Narjess,  565  15th  St.,  S.  E. 
National  Contractors'    Agency    Co., 

1413  G  St.,  N.  W. 
John  J.   Neumeyer,  1305  5th  St.,   N. 

W. 
James  F.  Nolan,  1709    New    Jersey 

Ave.,  N.  W. 
John  H.  Nolan,  1413  G  St.,  N.  W. 
Timothy  O'Biien  F    3       X 

Daniel  O'Connor,  3319  R  St.,  N.  W. 
James  O'Day,  2436  K  St.,  N.  W. 
Charles  J.  Ortlip,  1139  5th  St.,  N.  B. 
Gilbert  J.   Osterman,  507  B.   St.,   N. 

W. 
James  L.  Parsons,  1425    New    York 

Ave.,  N.  W. 
William  A.  Pate,  308  10th  St.,  N.  W. 
Edwin  Perry,  Brightwood  Park. 
William    M.    Plummer,    412   7th     St., 

S.  E. 
Thomas  H.  Power,  825  6th  St..  S.  W. 
Sam'l  J.  Prescott  &  Co.,  507  12th  St., 

N.  W. 
Franklin   M.    Proctor,     1232  6th     St., 

N.  W. 
Samuel  S.   Richardson,  1335    N.     St., 

N.  W. 
Richardson  &  Burgess,  613  14th     St., 

N.  W. 
Richard     W.     Ricketts,       Wisconsin 

Ave.    N.  W^. 
Luther  W.  Riiey,  229  10th  St.,  S.  E. 
Thos.  W.  Riley,  foot  11th  St. 
John  Roche,  23  P  St.,  N.  E. 
Robert  V.  Rusk,  472  Louisiana  Ave., 

N.  W. 
Edward   O.    Sanderson,    1106   7th    St., 

S.   E. 
Edmund  Saxton,  123  G  St.,  N.  E. 
Henry   Schneider,    1607     New     Jersey 

Ave.,  N.  W. 
William  Scooler,  2112  Ward  PI.,  N.  W. 
Samuel  C.  Scott,  425  7th  St.,  &  EI 
Franklin  P.  Serrin,  Conduit  7*' 
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16  3th  B 


..  N,  W. 

W.  H.  Shoemaker,  229  Elm  St..  N.  Yf. 
I«Hls  N.  Simpson.  Brlghtwaod  Park. 
William  R.  Sktnner,  Reno  City. 
F.  S.  Smith  &  Co.,  1217  F  81.,  N.  W. 
Richard  H.  Sorrell,  323  N  St.,  S.  ^'. 
William  W.     Bouder,     3US     Holmead 

Ave..  N.  W. 
Wm.  B.  Spear,  20  Bliss  Bldg. 
ThoB.  M.  Steep,  21lh  St..  N.  W. 
Wm.  H.  B.  Stout,  501  Statiton  PL,  N.  EI 
John   B.   Stubbs,   IIM     Floriaa     Ave., 


Maurice  F.  Tally,  309  M  St..  N.  E 
Stephen  Talt)',  300  M  St..  N.  E. 
Tally  a  Allen,  flia  F  St..  N.  W. 
Jamea  Tenly,  611  S  St.,  N.  W. 
Columbus     Thomas,     ITOtt    35th 


N.  W. 

Bartley  Thornton,  1130  23d  St.,  N.  W. 
Jamea  F.  TlUty.  525  13th  St..  N.  W. 
Charles  V.  Trott,  323  T  St..  N.  W. 
Wm.    A.    Vaughn.   10U6     Coon.     Ave., 

N.  W, 
Robert  H.   Voutz,   11  N  St.,   N.  W. 
Noble   J.    Walker.    Florida    Ave.    and 

8th  St.,  N.  W. 
John  T.  Walker  &  Bons,   1920  N  St., 

N.  W. 
John  T.  Walker  &  8on»,  204  inth  St., 

N.  W. 
Edward  R.  Wallon,  139  E  St.,  S,  E. 
Edward  El  Ward,  1015  20th  St.,  N.  W. 
Joshua   N.     Wardeld,    i72     Louisiana 


Watts  &  Taylor,  B23  9th   St.,   K 
George  Webster,   Brlghtwood  Park, 
William  J.  Wells,  EIS  13th  St.,  P 
Francis   Wlckline,    S2g  B   St.,    t 
WUfoag   &    Fawcett,      Amer.     Uolv. 

Park,  N.  W. 
George  Woodruff,  Ecklngton  PI.,  N. 


:.  417  1 


Wm.  Tost  &  E 


ion,  912  G  St., 


FLORIDA. 

FBRNANDINA— 

Thos.  Easlmore. 

John   Mann. 

James  McGlRill. 

O.  3:  Oakes. 

W.  H.  Stevens. 
GAINES  VIU^E:— 

K.  J.  Balrd. 

J,  R.  Eddlna. 

E.   C.   McMahan. 
JACKSONVILLE— 

Bisbie  &  Poster. 

Jos.  Bryan. 

V/m,  T.  Cotter, 

Wlncheli  French,  1235  Main  B 

Jacksonville  Paving  Co. 

S.  S.  Leonard  Co. 

W.    A.   MacDuH. 

R.  a.  Robs. 
KEY  WEST— 

Wm.  A.  Johnson  &  Bra 

Wm.  R.  Kerr. 

Alfred   B.  Sawyer. 

W.  F.  V.  Scott. 

D.  B.  Walker. 
OCALA— 

Uclver  &  MacKay. 
TALL  AH  A  SSEE— 

Gil  more  &  Davis  Co. 

Taylor  &  Chllds. 
TAMPA— 

Jamee  Brown. 

S.   S.  Leonard. 

Levlck  a  Moore. 

A.  L.  Shaw. 

Chas.  WrlBht  Paving  Co. 

GEORGl.t. 

ATHENS— 

B.  Eorry. 

J.  W.  Watson. 


Atlant 


rra  Cot 


,  Well 


mory  W.  Yount.  Ul  9th  S 


Atlanta  Tile  Co.,  123  Lloyd  B 
Wm.  J.  Bishop.  Klaer  Bldg. 
V.  H.  Krlegshaber.  6  N.  Porsj 
C.  P.  Murphy  &  Bon,  6  N.  Fa 
BsTon  Sanders,  34^4  WhltehS 
Southern  Roofing  Mfg.  Co. 
AUGUSTA- 

T.   O.   Brown. 
McKlnile  &  Bon. 
C.  L.  Rounds. 
Albert  J.   TyrlsS'- 
BAINBRIDQB- 
,1.  W.  Barney. 

B  A  R  N  E  BVILLB— 

A.  O.  Bennett  &  Bro. 
nHrNSWICK— 

J.  C.  Baldwin. 

AV,   H.  Bowen. 
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SVILL.B— 
Qaves- 
llburn. 
OWN— 
gan. 
riffin. 
:US— 
Bros, 
lardaway. 
^ay,  Jones  &  Co. 
.E— 

Bensen. 
lomer. 
achels. 
s"— 

artlett. 
rch. 

ittman. 
rON— 
Long. 
Wallis. 
1VIL.L.E— 
Hudson. 
'.  Pierce. 
N— 

Cunningham. 
Hindsman. 
Vestbrook. 
^GE— 
Butler, 
tros. 

Berland. 

Jurke,  358-362  34th  St. 
Hendrix. 
Jones. 
TTA— 
2k  &  Son. 
rson  &  Austin. 
DGEVILLE— 
AlUng. 
McMillan. 
RIE— 

Dukes. 
Harris, 
ber. 
AN— 

Askew  &  Co. 
Cole  Mfg.  Co. 
AN— 

Fitzgerald. 
ne. 
Weisenborn. 

'U  Lumber  Co. 

11  Mfg.  Co. 

1  Sash,  Door  &  Bldg.  Co. 

Watson. 
TNAH— 

tic  Contracting  Co. 
.LE— 

Choate. 
A.SVILLE— 
y  Arnold. 
Gribbin. 

Miller. 


VALDOSTA— 

S.  W.  Booker. 

Boothe  &  Kent. 

Hester  &  Hall. 
WAYCROSS— 

Jeff  Darling. 

G.   N.   Elliston. 

J.  R.  Weed. 


HAliVAIIAN    ISLANDS. 


HONOLULU— 
Ripley  &   Dickey. 

IDAHO. 

BOISE   CITY— 

John  Bartok. 

Thos.   Finnegan. 

J.  E.  Rankin. 
MOSCOW— 

Nels  Jensen. 

W.  C.  Lander. 
POCATELLO— 

J.  F.  Murrey. 
WALLACE— 

John  H.  Hanson. 

M.   C.  Murphy. 

ILLINOIS. 

ALTON— 

Charles  A.  Degenhardt. 

Golike  &  Rust. 

Henry  Watson. 

Wolf,  Mauflt  &  Curdie. 
ANNA— 

Geo.  W.  Davis. 

C.   C.   Kelley. 

Chas.  O'Neal. 

ARCOLA— 
Wm.  Lough. 
Chas.  Wesch. 

AURORA— 
H.   D.   Hallett. 
R.  S.  SafCord  &  Son. 

BATAVIA— 
John   Hendrickson. 

BEARDSTOWN— 
Beardstown  Lbr.  &  Grain  Co. 
Baroliartlt   &   Stelna. 

Peter  Flanery. 
Ivemeyer  &  Greshmeyer. 
Chas.    Kimple. 
W.  H.  Rhimeberger. 
John  Schafer. 
Schmoldt  Bros. 

BELLEVILLE— 
Moritz  Hoefken. 
Reeb  Bros. 
Peter  Stander. 
Chas.  A.  Stookey. 
Geo.  P.  Uhl. 

BELVIDERE— 
John  Fair. 
Frank  Howard. 
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BLOOMINGTON— 

Geo.  Bowman. 

J.  H.  Burnham. 

John  Cherry,  Jr. 

Pat  McDonald. 

Geo.   Mcintosh. 

S.  R.  White. 
BLUE  ISLAND— 

Rexford  Bros. 

Wilson,  Jackson  &  Co. 
CAIRO— 

Thos.   Fereruaon. 

Kelly  &  Kusener. 

John   Madden. 

James  Miller. 

Wm.   Schatz. 
CANTON— 

H.   Dougherty  &  Co. 

John   Hallor. 

W.    H.    Hallor. 

Jn*:).    P.    Lingenfelter. 
CARLINVILLE— 

John  Flori  &  Sons. 

Harry  Hillier. 

H.    Kuester   &   Co. 

Frank    Lynch. 

John   Ross, 

Henrv  Winters. 
CARTHAGE— 

J.  M.  Foulds. 

Richard  Miller. 

Richard  Stowe. 

Frank  Vertner. 

CENTRALIA— 

Jno.  Clark. 

T.  C.  Douthit. 

Jas.  Spring. 

A.   J.   Sligar, 
CHAMPA  IGN- 

Polland,  GofC  &  Co. 

Jno.  W.  Stix)es. 
CHARLESTON— 

C.  D.  Mitchell. 

Geo.  P.  Muchmore. 
CHESTER- 

W.  C.  Swannick. 
CHICAGO— 

George  Adgate,   734  Stock   Exchange 
Bldg. 

John  P.  Agnew,  ICKi  Washington  St. 

Akatraz    Paving    Co..    4<.k),     vs.i    La- 
Salle  St. 

American  Lallast  Co..  Khis.  ]ks  Madi- 
son. 

American  Railway  Construction  Co., 

llTi.'^  Monadnock  Blk. 
Adolph  Anch-rson.  2<i4.   ur,  LaSalh*  St. 
A.  \V.  Anderson.  320  \V.  Gist  St. 
(.'has.  J.  Anderson.  r»414  .Itli  Ave. 
<.'has.  M.  Anderson,  '>ii:A  Ii«-nry  (A^ 
John  A.  Anderson.  4^8  27th  St. 
John  C.  Anderson.  M7  W.   Polk. 
Richard  Andrews,  t;or.2  Langley  Av*-. 
Simon  P.  Andrus.  lO^l  \V.  I^ake. 
Angus  »Vc  Gindele. 
Appel  &  Ryder,  5(i3.  172  Washington. 


Ch  icago—  Con  tinned. 
.Geo.  Archer,  652  Noble  Ave. 
Clyde     Armstrong,     6735     Lafayette 

Ave. 
Robert  H.  Atkinson,  5008  State. 
Magrnus  Augrustine,  502,  145  LaSalle. 
Soren  J.  Bach,  618  N.  Artesian  Ave. 
Arthur  W.  Bairstow,  Cor.  W.  Law- 
rence &  N.  Spanldingr. 
James  Bairstow  &  Co.,  78  LaSalle  St 
D.   A.  Baker,  3841  S.  Campbell. 
Baldwin  &  Snyder,  9,  169  LaSalle  St 
Herman  Balz,  828  S.  Horman  Ave. 
Barber   Asphalt     Paving     Co.,     1201 

Stock  Exchange  Bldg. 
Peter  Barbian,  811  Nelson. 
Jonn  Barnes,  39  N.   Artesian. 
Jas.  B.  Barnett,  2,  78  LaSalle  St. 
The  Barnett  &  Record  Co. 
John   C.   Barrett,   6824   St.   Lawrence 

Ave. 
Peter  Bartzen,  311  W.  St.  Lawrence. 
Bates    &    Rogers,    1603     Manhattan 

Bldg. 
Christian  Baum,  3638  Wallace. 
Peter  Becker,  344  Larabee. 
Philip  Becker,   1229  Perry. 
John  "W.   Bennett,  3406  Indiana  Ave. 
Andrew  Berg,  7019  Emerald  Ave. 
Wm.  F.  Bergemann,  597  N.  Wood. 
Peter  Berghins,  6224  8.  Morgan. 
Bermudez  Asphalt  Paving  company. 

1210,  153  LaSalle  St. 
Biernolt  &  Carter,  121  Bdgemont. 
P.   F.   Bieson,  606,  145  LaSalle. 
Frank  S.  Billmeyer,  835  Perry. 
Harry  A.  Bi.shop,  1120  The  Rookery. 
Rudolph   Blome,   Bank   Floor,   Unity 

Hldg. 

Bloodgood  &  Stone. 
Edw.  Bloom,  6645  Lowe  Ave. 
P'erdinand  L.  Blunck,  52  Wilmot  Ave 
Edw.   J.   Bode,  1119  N.  40th  Ave. 
Frank  Boeing,  1675  N.   Humbolt. 
Wm..    H.     Boone,      1249      Sixty-ninth 
place. 

Herman  Boonemann,  1472  Grand. 
Jay   B.    Boulton,   425  W.   69th  St. 
B.   F.  Bowman  &  Son,  6814  S.  Park 
Ave. 

J.   Boydell,  4339  Prairie  Ave. 
Lars  J.   Braben,  708  Augusta. 
James  D.  Bradley,  36-34  Wabash  Ave. 
Edw.  R.  Brainerd,  350  Wabash  Ave. 
Thos.  F.  Brennan,  27  Hastings. 
Briscle  Bros.,  425  S.  Fairfield. 
Fred  S.  Brown,  95,  240  LaSalle. 
John  Brown,  482  42d  Place. 
The  Brownell  Improvement  Co.,  1220 

Chamber  of  Commerce. 
Valentine  Bueckermann,  1004  Wilcox 

Ave. 

August  Buettner,  1068  S.  Robey. 
Conrad  Buhmann,  624  W.  21st  St 
Fred  Bulley,  412,  115  Dearborn  St. 
Frank  Burke,  573,  62d  St. 


i 


CONTRACTORS  AND  LARGE  USERS  OF  CEMENT. 


i  Bhortall,  SS  Washington. 
y-Cnldwell  &  Son  Co.,  Weatern 
Bnth  &  ISth  Sta, 
{Came roll's     Sona.    8.    ITT    La- 

'.  Camp.  402  6.  Kedale, 
".  CampbaK  &  Co.,  7*6  Mar- 
k  Bldg. 
_/        .    Compton,   Alley,   R«ar 

.,  em  S.  Green. 
irlBon,  643  W.  Erie  St. 
.   Carlson.   IST2  Fletcher. 
,  43S  Adams  Bt 
t  Ballast  Co..   Bookerr  Bldg, 
V  Bel  ting  Co. 


Bldg.      Co.,     925     The 

'Telephone   Co. 
i  ChtlBtlanson,  974  eoth  St. 
(iBtlaiiBon,  Sia  69th  St. 

-  Chriity,  910,  S7B  Dearborn 

Clark  ft  Sons  Co.,  3  3hcr- 

>£C!Veigh.  ISffl  Monadnook. 

r  Clark,  S(j8,  134  Uunroe. 

us.  Mil  Parnell  Ave. 

SMLTOan,  I«l  W.  auperlor  St. 

n  Kiln  &  Construction  coin- 

lA,  84  AdaniH  St. 
K  CoDsLrucllon  oonpany.  GIO. 

'-Co,,U7nTrfSalle. 

I&n,  BID,  173  Washington. 

tier.  GW  Calumet   Ave. 

.  Conley,  J423  w.  Ohio  at. 

Seonelly,  269  Wninul. 

mnelty,  SIl  Oxford  Bldg.,  184 


.,  Cham 


r  of  C 


H.  Co«ke,  SOSZ  Harvard 
.  Coot,  119I*  Lowe  Ave 
-■0  9elpp  Ave. 
',  trS  N.  Uaplewood, 
',  11,  92  LftSalle. 
M.  M  W,  RandoLpli. 
Ifllr,  log,  U7  Dearborn 
KbalBtelB,  £46  W.  Hiir 
DaegUng.  .    . 

'  I,  SOI,  14B  I^aSalle. 


snerer's  Sons,  96^  159  La- 

JDanlelBOn,  10061  Avenue  L. 
'.  DarllaK.   4!33   Chamberlain 

rIdBon,  270  N.  Avers. 
Harvester  Works, 
'Harder.  KE  HormaiY  Ave. 


JulUn  Deljaby,  T7«  N.   FaJrfleld. 
Anlhonv  F.  Delfoase.  6,  36  Waalil 


John  P.  Dickey,  232  W.  4SIb  Ave. 
DUlon  ft  CoDlaa,  SIO,  172  WashiaBton. 
Dolese  Bros,  ft  Co..  Q  178  L^Sotle. 
Dolese  ft  Shepard  Co.,  U4  La  Salle. 
ThOB.  L.  Dooley  ft  Co.,  31G,     146    LA 

Salle. 
John  H.  Dorothy.  5ffl.  los  I-a  Salle. 
John  Dowdle,  212,  14B  La  Salle. 
AufcuHt  Dranert,  S03G  Parnell  Ave. 
Jos.    J.    Duffy   A     Co..     Chamber    ol 
Commerce, 
Frank  M.  Dub,  8319  Lowe. 
AuguHt  Eloh,  4W  Thomas. 
Albert  D,  Elmere.  B330  ElUs  Are. 
Peter  Enders,  321  Mohawk, 
Frank   Fngel,   12007  Union  Ave. 
Nels.  V.  Erlandaon,  8839  Princeton. 
E.  T.  Evans  &  Bon  Co.,  4437  State. 
Thoa.   Fahy,  1446  W.  Elst  Bt. 
Falkenau  Construction  Co..  Chleaco 

Stock  Exchange  Bldg. 
Victor  Falkenau,  IIU,  lOS  La  SaUe. 
John   Fanning,   ZG  WaLcoii   Place. 
Farley     Sl     Green    Co.,     Cham  tier    of 

Henry  Farsblnder,  6007  Armour  Ave. 
John  Feudl,  360  N.  Hermitage  Ave. 
Nathan  Ferguson,  4359  Champloln. 
Martin   Finn.  183  Forty-aeventh  St. 
Paul  F.  Flnster,  377  Majwell. 
John   El   Fitzgerald.     6^    S.   Saaga- 


Fltigeraid  ft  Son.  73!  Elk  Drove  Ave. 
Fllzslmmons  ft  Connell  Co..  1012-1014 

Tacoma  Bldg. 
James  Flasks.  1472  W.  Thirteenth  PI. 
John  P.    Filch,   1340  Montana. 
Koben   J,   Forrester,   «251   OreenwDOd 

Charles  Fobs,  T43  Cornelia  Ave. 
Thomas  D.  Foster,  291  MUlarii  Ave. 
George   H.    Foi,   3IBfl  prairie  Ave. 
Henry  F.  Frlederlchs.  279  W.  Huron, 
George  A.  Fuller  Co,.  1027  Marquette 

The  J.  L.  Fulton  Co.,  ms  Monad- 
nock  Block. 

Gaffney  ft  Long  Construction  Co., 
UOT,  131  LaSalie. 

James  Gah'ln,  30,  84  Wash.  St. 

John  Gallagher.  6321  Shields  Ave. 

Garden  Ctly  CooatruetEon  Co.,  610. 
169  Jackson  Boulevard. 

Garden  City  Pacing  &  Post  Co.,  S«, 
IS7  Dearborn, 

OoFtlen  City  Sand  Co.,  188  M*dl- 


John   Gerten.  661   Cleveland   Ave. 
~.   C.   Gettlna,  811,  188  Madison. 
Harry  S.  ailberl,  232  Liunt  Ave. 
OlldemelBler  He  Bro.,  161  Rhine. 
Charles  W.  tJlndele,  3333  LaSaLle. 
George  A.  Glndele.  H(W,  188  Midiaan 
B.  F.  Oobel  Co..  47,  IM  Dearborn. 
Rudolph  Goetzler,  900  8.  Lawndale. 
Ambrose  M.  GoldBmlth, 
.    .    Ml  J.  aoodrieh,  807 
Chester  H.  CSoodrlch,  S8 
Michael   Qoodrich  &  Oc 

varth. 

Iwsrd  P.  Qormati,  ]jO  Locust. 
John  Gorman,  38*1  Wentworth. 

x  Sl  Hyde  C  UOS  Wabash  Ave. 
Albert  Graff  Co.,  13,  177  La  Salle. 
Orahani  PreaH«i     Concrete     Co.,     700 

Royal  Insurance  Bldg- 
John  GrllBths.  136  Adgms  St. 
Gua.    A.    GutiHgoll.    155,    1S5   Dearborn 


.  87th  St. 
Wallace. 
3232   Went- 


AugUBt  Hasedorn.     UB     W.     Jackson 

Boulevard. 
Janes  P.  Halls.  ]03S  W^.  Madison. 
Bam  Halls'.  Z18  1.3   Salle. 
John     Haminund     &   Co.,   28.   159     La 


Lrthiir 


s  M. 


Hards  Brothera,  2«,  N.  Clarke. 
David  H.  Harper,  3063  Mlchiffait  Ave. 
Guaiav  A,    Harper,  MOa  Langleyi 
Hauaer  Co.,  315,   272  Madison. 
Wm,  F.  Haussen,  2702  Milwaukee. 
Hayes  Brothers,  S.  Kediie  Ave.,  Cor. 

W.  34th. 
Herman  W.   Haaenberg,   8311   8.  Hal- 

Phlllp  Hedrlch  &  Son.  UO  Homer. 
~!  Lee  Heldenrelch,  641  Rookery. 
The    Heidenrelch     Construction     Co., 

Rookery. 
PWUp  Heil,  4171  Central. 
Prana  Heln,  586  S.  California. 
Adolph    Hdnkel,    10437   Avenue    N. 
Pred  M.  Heinkel,  9243  Ontario  Ave. 
J.  A,  Heineman  &  Co..  803,  Si  LaSalle. 
Herman  Hey,  038  Bchool. 
Jasper       M.         Hlgginbotham,         SS31 

Armour. 
Fred  Hlldebrandt,  256  Seminarj-  Ave. 
ThoB.  Hillary,  4800  Champlaln  Ave. 
Geo.    HlnchlifTe,    3,    159   LaSalle. 
Hoeller  &  Co..  315,  138  Washington. 
H.  C.  Horc  &  Co..  6.  JS  La  Salle. 
B.  J.  Hoirman  &.  Co.,  1320,  138  Waah- 
,   Ingtun. 


ChiviKla-O'iill'iaed. 
W.  U.  Hoffman. 
Fred  J.  Hojjpi,  40u  S.   Morgau. 
M.  Hughes.  243  S.  Lincoln. 
David  Hurd,  251  Ogden. 
Uurlbut     Portland     Cement     Pa 

Edward'  Hulmated,  3U  N.  Fltly-sec- 


pany.  1018 
Illinois  Portland  Cement  Paving  ci 

pany.   £26,   218  La  Salle. 
Illinois  Telwjhone  Construcllon  m 

pany,   754  The  Rookery. 
George   W.     Jackson,     44     l.aray*Ue 

Bull  ding. 
August  Jacob!,  iS  Seldon. 
Aaron  Jay.  47  9.  40th. 
Tralkln  Jensen,  6319  S.  Paulina. 
Adolph  A.  Johnson,  3J6  W.  Ohio. 
FranB  Johnson,  717  Carmen  Ave- 
Frederlck    Johnson,    19U9    Mllwauhe 

Ave. 
John  Johnson,   817  N.   Maplewood. 
John  B.  Johnson,  Sll.  160  Washlngtoa. 
John  W.  Johnson,  5607  Indian 
Nets  Johnson,  IM  Bedgwlek. 
Thomas  Johnson,  804  W.  B2d  S' 
Jones  &  Jones,  264  W.  COngre 
John    H.     Jones,     78.  36    Bon 

Thomas     Jordan,     313    "W.     CI  y  bourn 

Meyer  KadeHkewiW,  9,  159  La  Salli;. 
Charles  Kaestner,  241  S.  JeF     " 
John  Karlberg,  K7  Division. 
Alexander   Karlsteen,    144    Bdgewoot. 


Karatens  &     Robrahn,     760,     126    I*  < 
Salle. 

Joseph   F.   Kavanagh.  E£15  I 

C.   W.   Keama  &  Co.,  928   Stock  Ex- 
change Building. 

Wm.  J.   Keeson,  701  S.   Wood. 

Gottfried  Kehl,  S25  N.  Campbell  Ave. 

James  T.  Kelly.  741  W.  43d  St. 

Michael  Kelley,  S12  W.  6lBt  St. 

John  W.  Kennedy,  440  Dayton. 

Kllstofte  &  Peterson,  1028  Augusta. 

F.  Kfpp  &  Co..  14S  Newport  Ave. 

Henry   Klrchner,  928  Millard  Avo. 

John  8.  Klrkpatrick,  64S  W.  6Sth. 

ChrtHtian   Kish,   796   Fulton. 

KJtchell  &  Webb,  ab  3.  Morgan. 

Charles  F.   Klambach,   1«   W.   Jack- 
Fred  Kllppel,  947  W.  501 

Knickerbocker  Improve: 
92  LaSalle. 

John  F.  Knopp.  134U9  Superli 

Peter   Knowe.  34  N.    CanaU 

Wm.  S.  Knox.  32S  W.  Hardlns 

Albert  J.  Koch.  20SS  Lexington. 

Henry   K^ichncke,   13T74  Leydefi. 


;rlor  AvJ 
rdliis.4M 


i  Kophamer,  sffii  W,  Huron. 
f  KrevlB,  11,  »S  Ldamle. 
S  W.  LnhWBky.  S:  Cuyler  Ave. 
[«filer  &  Co.,  914,  1^  Dearborn 


K  Maanee,   (1848  Caliimvt. 

i^vJai  mi  W.  Dearborn  St. 
'K  W.  Iiaraen,  d164  i::.iSii1]e. 
,  W.  Slxly-drst, 
^^Ch^Uke,  3113  Lowe  Avo. 
I  Iiaander,  M24  Rhodes  Avl^. 
rC.  layer.  lafT  Mtllsrd  Avp. 
'"each,  IWJ,  SW  DeBrhoru  St. 
,    Brotliers.    3ir>.    I3S    Wa^h- 

i  t^mke,  53S  Thoraaa. 

nan,    827   Monartnook 

Undon.  S71  N.  ArteBlRn. 

^  I^IndBtrom.  «m  La  Payette. 

|3Jnk.  e43S  Emerald  St. 

'1  Lonergan   &     Co..     900.     371 


!,  flO,  60  Wnbf 
)u[s,  <I35  JuKtlae. 
aedfce,  1375  N.  C 


i  Lynch,  SIS.  13R  WK.-liliiKton. 

rach  ft  Co.,  ist  La  Salla. 

~        1323  Chamber 


tquardt,  933  N.  Lincoln, 
I,  9i»  Huaerlor. 
S  W.  IBth. 
MaBOlouHkl,  <t;B  N.  Oaklev. 
t.  TO,  m  Dearborn  St, 
layer,  SB  S.  Sangamon. 
""4  JtlBtine. 
hjK.  uaynard,  un  W.  e9th  St. 
~       .    Co,,   1410.     T7  Jack- 
tonievard. 
•  T,     Mfi-'filP     ••■'    11"  T.a   Salla. 


Donald  McKay.  I3S5  8.  HarJlng  Avtr. 
Janjea  H.  MeMation,  Ball  W.  Ontario, 

Nell    MoWman,   703. 

Michael  McNamara.  3«Zl  8,  Paulina. 
Thomas  MpQuarry  &   Son,   291B  Cot- 

Arttiur  Meagher,  8643  Drejtei. 

Edward  MeiwI,  1731  Lincoln  Ave. 

Louis   L,    Melsler,    142   Fry. 

Thomas  J.   Mellone.   1564  Fulton. 

Edwaid  Melville,  Sa  W,  SSrd. 

Georee  Mesaermuth,  315.  56  Bth  Ave. 

J.   S.   Melcair  Co. 

Wm.    Meyne,    4S2  N.    Bobey. 

John    F.    Mlchalskl,      1006,    173  Waah- 

Inglon. 
Francis  Mills,  6038  8.  Halslead. 
James  H.  Mitter,  fUt  3.  Hoorman. 
MorrlB  &  Walt,  sm  Grand  Cent.  Paaa. 

W.   H.   Mortimer,    730,   189  LaSalle. 
Charles  A.   Moses.   506     Chiimber     of 

Commerce. 
B.    H.    Moore,   213,    US   I^Balle. 
Felix  Montenie.   144S   Irfxlnjtton. 
Hugh    D.    Moreland,    733,    1117    Wash- 

Cieorge  Morrison.  JBSli  Sth  St. 
EflBon  Morse,  102  Segwlek. 
Solomon  J.  Mhs.  »7T  70ih  81. 
Albert    Molschman,    B,    IBS    LaBalle. 


AuKUSt   Mue 
Carl  H.    Mueller 
Chaa.    Mueller   t 


,   !BB  lA Salle. 
9  nifttin. 
tans,    lfl35   N.   Hal- 


1   Mueller,     221     Pine    Grove 


Ospar  Mueller.  4S5  Eelde 

Paul  Mueller.   171!  Lewi? 

John  F.  Mulilon,   1537,  79  Dearbc 

John  W.   Mullen.  494  8.   Wood. 

Charlen  G.  Mueller.  IE60  Surf 

Alola  Munch,  141  Cleveland. 

Daniel  J.  Murphy.  3B6  Dearborn. 

The  Murphy  Grout  Co.,  473  Dearborn. 

Nash    Brothers. 

Naah  &  Dowdie. 

F.    C.    Neagle  &  Son   Co. 

Fred   Nehla,   209   Blackhawk. 

A.  Nelson  4  Son,  315  W.  Ohio. 

Ernest  P.    Nelaon,    1M2  Osgood. 

NelBon  &    Peterson,   612.  S4  LaF  ' 

Thomaa  M,  Nelson,  ABB  The  Rooko* 

e   M.  Netlerstrora  &  Son.  403,  M  1 

Salle. 
Charles  V.  Newman,  8B9  Cortei 
H.  F.  Newman,  87  Dearborn. 
T.   Nicholson   &  Son's  Co.,   315  Dear- 

Srirtn  N,  Nlelson,  132  W.  Brie. 
Swan  J.  NIhlean,  3629  Fo 
Edward  J.  Nordle,  827  LI 
North    American    Ry. 


Chinn/n-CovUniiMl. 
O'Day  &  Farwe!!.  2U,   145   IjiSalle. 
Jamea  Oliver,  3813  Aldine. 
JftmeB  F.  Olmatead.  6518  Normal. 
Oacar  OJson,  B3S  Edgewater. 
Thomas  O'Neill,  3732  S.  Lincoln. 
Theo,  OBtrrjwHki.  711  Dickson, 
Andrew  Ouderdonk.  The   Rookery. 
John  Owne,   B61»  Chamjilain. 
H.   S.   Palmer  &   Co.,   S9W  Houaton 

'Choa.  Papsllne,  59  Mcli?an. 

^erm.  Z.  Fartello.  £9K  N.  HermltBKe. 

J.  3.  pnlereon  ConHtructSon  Co.,  13M 

Monadnoek    Block. 
William  Peterson,  606  W.  Madison. 
Henry  PauU.  EOS  North. 
Edward  Paulson,  UOfl  W.  ISth  Bt. 
Frank  J.  Pesae,  ZISJ  N.  Forty-second 


John  Pedgrltt,  E507  i 


■t  Com 


Samuel  E.  P^grlft,  £SOT  Kvanston. 
John  Pierce,  Cor.  Clark  and  Adams. 
Herman  PekluilE,    6335  Bishop. 
Riiey  E.   Perham,   7962  Union. 
E.  B.   Perkins,  6«S  Flournoy  3t. 
L.   B.   Perkins,  B63  Flournoy   St. 
Joaeph  Peroutkn.  1125  8.   Whlpule. 
Andrew  Person.  1657  W.  Spauldlng. 
John  W.  Peleraon,  M5  w.  North; 
Peteraon  ft  Olson,  777  N.  Maplewood. 
Otto    Peteracn,    757    N.    Maplewood. 
Vorln  A.  Peteraon,  1131  Otto. 
-niomas     Fhee.     230     Grand     Central 

Pass.   Sta, 
pminger  Brothers,  109  N.  Park  Ave. 
Julian  KBOhke,  1341  N.  Artesian  Ave. 
Alea.  "W.  Pohlman,  476  S.  Wooa. 
Jos.  Polowsky,  193  ArmltaEe. 
Chas.  M.  Porter.  702.  SI  Id  Salle  St. 
Clement  Porter,  136S  S.  Central  Park 

Ave. 
Portland  Cement  Cem.  Pav,  Co..   B07 

13S  Wash. 
Portland   Cem.   Pav.   Asphalt  Co..   00. 

92  Id  3aUe. 
Herman  Potratz,  968  N.  Halated. 
Nathan  A.  Paull.  SI  W.  Vanhuri-n. 
Thomaa  A.  Pound,  3S41  EBmwood. 
Wm.  Pound,  3811  Elmwood. 
Powell  Brothers,  310.  138  Washlnston. 
Michael  F.  Powers,  17,  132  La  Salle. 
John  B.  Preant,  23  Plnm. 
John  Prescher.  829  Glrard. 
Abner  Price,  2219  Prairie  Ave. 
Alex.  Price.  3M1  Vernon. 


CMeasa—fn 
William  p.  Price.  .1 


f   W.   i 


tlleb  Prleewe,  19  C 
John   Proeael,   261   Larrabee. 
Philip  Quinn,  488  N.    Erie.  ' 

Frank  Bodzlnakl.   67  Clifton.  I 

Bflilway  Construction  Co.,     ISII,    IB 

LaSalie.  I 

Henry   Ramm,  1135  B.   Central     Part 


8.   M.   Randolph, 
Henry  Rath,  3  ' 
Gustav  Raum,   666 
Joseph  M.  Reardon, 
"Wm    ~ 


131  Wash.  Si, 


8  Noble  Ave. 


.  Relnfrt  &  Son,  4815  India 
Rennacker  Construction    Co..   316.  U 

LaSalle, 
Republic  Chemical  &  Creosotlng  Co, 

1116.  138  Washlnglon. 
Henry  Rleper.  VS2  N.  Hoyne, 
Wm.  Ritchie,  4513  Si.  Lawrencfe 
Mark  G.  Roby,  993  Warrtn. 
Georee  R.  Rockereller,  3732  CaliUMfc 
Jacob  Rodatar,  411  Rookery. 
Fred  H.  Roeasier.  693  Fullerton 
Bomheld  &  Gallery  Co.,  91  Veafbam. 
Pearaun    Hooke.    2112    Collage 

Edw.  G,  Roquemore,  «37  N.  Hardlnfr 

Henry  RoBewell,  110  Qulncy, 

Job.  Rua.  1150  S.  Kedzle, 

Wm.  J.  RyorafI,  1057  W.   Congress, 

James  A.  Sackley.  Chamber  of 

aammlB  Mosaic  Tile  A  Qravel  ( 
Gustaves  Schaetz,  1506  «'_  15th  Pla«,' 
BchllllnEer  Brothers  Co..  192  N    : " 


Chrlatlan  Sdinur,  775  Glrard 
Chas.  .Bchroeder,  O  Janasen 
Herman  Schoennlng,  303  W  1' 
Richard  T.  Scholleld.  7008  Linv 
Win.  S:hwerin.  1175  W.  21st  St 
Scuvlller  &  Olerworth. 
Gilbert   U.    Scribner.    Jr..    Lie 


Sennolt 

Washing  I  on. 
James  Serovy,    602 
P.  J.  Sexton,  301,  1 


ANY    QUESTION    RELATING    TO    CEMENT 

WILL  BE  ANSWERED  ON    REQUEST.      IT  IS  A  PART 
OF  OUR  BUSINESS  TO  KNOW  ALL  ABOUT  CEMENT 

MUNICIPAL  ENGINEERING  CO. 
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Continued, 

&  Shinglaw  Co.,  609  Western 
Bldg. 
Jhedd,   7125  Railroad  Ave. 
Sherwln  Co.,  693,  47th. 
ibbett,  420  W.   63rd. 
&  Neunkirchen,  1635  Roscoe. 
Sikorski,   646  Holt, 
mpson,  1172  S.  Central  Park. 
n    Brotliers    Co.,    704,    138 

• 

Clair  Construction  Co. 
H.  Skoglund,  937  Edgewater. 
3ki  &   Sikarskl,  133  W.   Divi- 

B.   Skreve,   504,   185  Dearborn 

A.  Slack,  3149  S.  41st. 
Jlama,  970  W.  18th  Place. 

Slattery,  4044  Indiana. 
r.  Slattery,  540  S.  41st. 

Sloan,  3,  708  Vincennes. 
3.   Smith,  6027  S.  Green. 
VIoss  &  Brown,  78  La  Salle. 
Sodren,  311  W.  109th  St. 
►imt.  104,  140  Dearborn  St. 
Bollitt   &   Sumner,     103^4,     140 
orn. 

ouka.  1011  S.  California. 
.  Specker,  5648  La  Salle. 
r.  Sproul,  312,  138  Washington. 
.  Stradler,  1073  S.  Hamlin. 
'.   Stradler,   1983  Greenshaw. 
I.     Stafford,     3440    Cottage 

n   &   Blome,   79   Dearborn. 

d  Concrete  Construction  Co., 
4  La  Salle. 

d  Paving  Co.,   716,   172  Wash- 
1  St. 

Construction       Co.,     402,     108 
orn. 

>J.  Steam.  4645  Calumet  Ave. 
Jteenmueller,  343  Hudson  Ave. 
[.  Stephens,  5729  La  Salle. 
Steven,  3118  Wallace. 
Stoe.  1654  87th. 
Streeter,  1208,  3^  Dearborn. 

C.    Stuckmaier,    83   W.    Van 
1. 

'1  Sweiberg,  5743  Princeton. 
B.  Swift  Co.,  Security  Bldg. 
Taunnler,  5544  Shields, 
aylor,  6832  Yale. 
:hiels,  476  N.  Wells. 
Thompson,  713,  167  Dearborn. 
G.  Tieman,  825  W.  65th. 
A..  W.   TIemaivlSlO  W.   9th. 
Imblin,  30  Penn. 
>dd,  e04,  146  lia  Salle. 
odd,  604,  145  La  Salle. 
;  P.  Treat,  1106  The  Rookery. 

Tubbs,  7359  Vincennes  Rd. 

Uebelmesi^r     &     Co.,   82  W. 

::!onstruction  Co.,  402,  108  Dear- 
St. 


Chicago— Continued. 

U.  S.  Repair  &  Guaranty  Co.,  467  The 
Rooker>'. 

Universal  Bldg.  Sup.  &  Jobbing  Co., 
654  W.  Madison. 

F.  P.  Updike,  704  Chamber  of  Com- 
merce. 

Valley  Construction  Co.,  402,  108 
Dearborn  St. 

Gysbertus  Van  Gulden,  6717  S.  Green. 

Cornelius  Van  Mourick,  828  W.  Con- 
gress. 

Henry    Veich,    1427    S.    Homan. 
Emil  Vermash,   1177  N.   Spaulding. 
Charles    M.    Vibert,    351    S.    Oakley. 
Olaf  P.   Vider. 

William  Walk,  978  N,  Halsted. 
Thomas  S.  Walker,  138  29th. 
.  Jacob  Walters,  67  W.  22d  PI. 
William  Walters,  862  Racine  St. 
Walter   Wardrop,   1302,   215"  Dearborn 
St. 

Wm.  W.  Ware,  876  W.  Erie. 
Robert  Warnock,  361  W.  Washteman. 
Washburn  &  Washburn. 
Joseph  Watry,  32  Iowa  St. 
H;.  F.  Watson  Co.,  192  5th  Ave. 
Wm.  R  Weale,  7020  St.  Lawrence. 
Sam'l   E.   Webbe,     214,     169     Jackson 
Boulevard. 

Louis  E.  Weick,  451  Cleveland. 
W.  A.  &  A.  K  Wells,  1014  Monad  nock 
Blk. 

Wells  &  Campbell,  499  W.  19th  St. 
William  Wendorff,  404  W.  North. 
Charles  J.  Westphal,  1653  W.  Leavltt. 
Western  Paving  &  Supply  Co.,  1011- 
191  LaSalle  St. 

George  A.  Wheatman,  930  S.  Hamlin. 
W.  W.  Wheeler,  114  W.  Washington. 
Eugene  De  F.  Wheelock,  5224  Lake. 
John  White,  7015  Indiana. 
Edwin  White,  3512  Parnell. 
Peter  White,  678  W.  14th  St. 
Thomas  N.  White,  760  S.  Sawyer  St. 
Wm.  Wlegrefe  &  Son,  572  Thomas. 
Henry  Wilke,  5003  Armour. 
E.  Will  &  P.   Lutsch,  18,  88  LaSalle 
St. 

Williams  Construction  Co.,  804,  153 
LaSalle. 

Hugh  R.  Williams,  178  S.  Albany. 
John  Williams,  138  W.  59th. 
John  Winblad,  6349  S.  Peoria. 
George  J.  Witt,  954  W.  Artesian. 
Albert   E.    Wood,   85   S.    Wood. 
George  Wood,  4540  Prairie. 
Walter  Woodley,  603,  47th  St. 
Frank  Zandler,  1460  34th  Place. 
Jacob  Zeincl,  1900  N.  Marshfield. 
Julius  Zuenhlke,  247  W.  Belmont. 
John   Zulewsky,   5845  Drexel. 

CHILLICOTHE— 
Frank  Hayden. 
Ellis  Kiser. 


CLINTON- 

£/tf/..-r„„(,„,„.,;. 

Jas.  Kirk. 

Frnnk  JJndliolm.  515  Algona. 

Ralph  McCarthy.  S!&  Chicago,, 

COLCHB8TBR- 

Marckhoff  Bros..  Rm.  2  McBrii 

3.    D.    Mills. 

L.  E.   Palm.  156  Milwaukee. 

Peter  M.  Boheflow,  ISO  Mallery. 

DANVILLB- 

John  G.  Stolle,  6UU  Grace. 

Day  &  Jones. 

BLMHL'RBT- 

E.  O.  Dlckereon. 

Barrensche  &  Meyer. 

R.  Knickerbocker  St  Co. 

C.  R.  Dunn. 

J.   H.   Palmer. 

BV-ANSTON- 

Btratton  Co. 

C-  T.  Bartle-,l. 

W,  H.  Wright. 

E.  R.  Bradford. 

M.  Teager. 

Asel  Carlson. 

Phil  Yeager. 

M.   Foley. 

EBCATUR- 

Jamea  Huxtable, 

Bachman  &  Tuttte. 

Voigts  &  Gans. 

Theo.  Brinkoetter. 

Jas.  WlBSlnston. 

Culver  Electric  Co. 

Geo.   De'mpaey. 

F.  M.  Baker. 

John  fflbUn. 

Adam  P,  Gtlbert. 

Mntt  Kammer.i. 

O.  W.  Klncald, 

Lunn  &  Lunn. 

FHEEPORT- 

E.   L.  Martin  Paving  Co. 

MoSItC  &  Am  man  n. 

Gua   Rohles. 

Ranaall  &  Troutman, 

a.  A.  Tuttle  &  Co. 

FULTON- 

DSKALB- 

A.'  D,'  Chapman, 

Haymoni]  Ri.irt-'. 

Erneat  Husraan. 

A.    P.    Rylan. 

DIXON— 

William    A.    Bancroft. 

J.  W.   Kelly. 

W.  J.  McAlpltie. 

William  Lelfora. 

DOWNERS  GROVE- 

Carson  Scott. 

Beidelroan  Bros. 

Edward  Tope!. 

H.  H.  Woelrerahelm. 

GALESBURG— 

DWIGHT- 

A.   P.  Anderson.                      ^ 

Ame»  L.  Orr. 

John   BasBler. 

De  Witt  Miller. 

Ferry  &  Dewle. 

Miunson  &  Co. 

John    B.    MacAuleV. 

BAST  BT.  LOUIS- 
Anderson  &  Co. 

James  O'Connor. 
P.  T.  OlBon. 

Burke  &  Keely. 
W.  H.  Hill  &  Co. 

J.   A.   Ream. 
CharlBB   Rundqulst. 

Prank  Keatlns  &  Co. 
M.   J.   Keeley  &  Co. 
H.  C.  Lake  &  Co. 
M.  McCHbe. 

E,   J.    Zetterhulni. 
GALVA- 

Charlea    Wlillams, 

Southern  111  Const.  Co. 

HDWARDaVILLE- 

John  Chllds. 

Alfred  Johnson. 

BFFINQHAM- 

c,   c.  Martin. 
GIBSON  CITY— 

Henry  Sanders. 

G.  F.  Volkman. 

A    Clark. 

ELCIIN- 

M.  J.  Hoftmon. 

Prank  Anderson.  SOS  Enterprise, 

GIRARD- 

Elhanan  Bundy,  432  Fulto 

a  St. 

A!ec  Crawford. 

John  Fluck.  16S  Hill  Ave. 

Jas,  McCarthy. 

ChHB.  E.  Gierti,  320  W.  C 

John  McCarthy. 

Geo.  A.  Hall.  170  Centre. 

■        WlUlB  W.  Haiiser,  132  W. 

Chan  nine. 

Fred  W.  Juby.  530  at.  Charles. 

GRANITE  CITY- 

Jacob  Una  &  Son.  3*)  W 

State. 

M.  Heller- 
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VILLE- 
Allen. 

Bigard. 
apple. 
>pard. 
Meyer, 
eed. 

Willman. 
3BURG— 
P'ord. 
King. 
RD— 

Jreitenfeld. 
erce. 

Roach. 

Wellington. 

:y— 

Bloodgood. 
Van  Alstine. 

ttner. 
Fentz. 
ich. 
)k. 

\.ND  PARK— 
Ditmer. 
indbloom. 
"Joerenberg. 
Obee. 

Rectenwald. 
ORO— 
Fourer. 
memeyer. 
otter. 
.LE— 

I  &  Drallmer. 
3TON— 
Sappington. 
Stratton. 
)NVILLE- 
!herry. 
ell  &  Co. 
Smith. 
VILLE— . 
Hansen. 

M.     Campbell,     3     Auditorium 

L-ockhart,   5   ScQtt   St. 

I  McHugh,  809  N.  Chicago  St. 

Monahan,  519  Baker  Ave. 

KEE— 

:ault. 

Haniin. 

•pin. 

kee  Artificial  Stone  Co. 

latur  &  Co. 

McGillis. 

?hlin  Construction  company. 

file. 

Sinclair. 
EE— 
nquist. 
ag  &  Tesch. 
&  Smith. 
jKeon. 

Sinclair. 


KNOXVILLE— 
B.  O.  Krotter. 
LACON— 
Conrad  Peintner. 

John  Shaw. 

Geo.  F.  Wightman. 
LAGRANGE- 

Albert   Anderaon,     2233    Kenslnir- 
ton  Ave. 

J.  H.  Esson. 

D.  A.  Lyon. 
L.A  SALirE— 

Chris  Awe  &  Co. 

Charley  Bros. 

L.  C.  Gibson. 

Mattbiessen  &  Hegeler  Zinc  Co. 
L.EMONT— 

A.  J.  Helbig. 

John  McGrath. 
LE  ROY— 

Harry  Lamont. 

P.  J.  Lamont. 

T.  W.  Vanatta. 

A.   S.   White. 
LKSVISTOWN— 

C.  V.  Hughes  &  Bros. 
LINCOLN— 

T.  B.  Davy. 

Eugene  McCord. 

A.  L.  Ottz. 

Jno.  A.  Simpson. 
LOCKPORT— 

John    Effting. 

Jerry  Gilldo. 

James  Gregory. 

Herman  Lintner. 
MACOMB— 

Johnson   Bros. 

Tiernan    &    Holden. 
MARSEILLES— 

Barron  &  Peace. 

William   Mclvor. 
MASCOUTAH— 

John  Bueitner. 

Charles  Clement. 

George  W.  Lisher. 
MATTOON— 

C.  E.  Kinser  &  Son. 

J.  B.  Kinser  &  Co. 

liOomlH  &  Rose.* 

W.    E.    Miller. 

MELROSE   PARK— 
J.    W.    Barker. 

ME}NDOTA— 
Bierworth  &  Co. 
Law   &   Barber. 
Henry   Zolper. 

METROPOLIS— 

J.  C.  Ferrell. 

Dick  Green. 
MOLINE— 

Wm.    O.    Cressy. 

Gainy  &  Resser. 

Ed  Gust. 

Ludwig   Hammerquist. 

Huey  &  Stouffer. 

Pierce   &  Lundquist. 
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MONMOUTH- 
John   H.    Baldwin. 
Brodin    &    Dungan. 

E.  A.   Lord   Fuel   &  Ice   Co. 
Silas  Pillsbury. 

A.  W.   Ryan. 

O.  D.  Wilcox  &  Son. 
MONTICELLO— 

Dan    Householder. 

Scott    Miller. 

W.  F.  Lodge. 

A.  li.   Starkey. 
MOUND  CITY— 

The  Mound  City  Crystal  Ice  Mfg.  & 
Coal  Co." 
MOUNT  CARROLL— 

W.  E.  Wiler. 
MOUNT   OLIVE— 

Peter  Nischivitz. 
NAPERVILLE— 

A.  H.  Beidelman. 

Benj.  Beidelman. 

Lieber  Bros. 
NASHVILLE— 

Wiese  &  Gewe. 
NORMAL— 

F.  A.  Leighton. 
Thos.    Sylvester. 

NORTH  HARVEY— 

C.  W.    Stevens. 
OAK  PARK— 

Harper  &  Buttendorf. 

H.  D.  Maize. 

J.  J.   Marrison  &  Co.   &  O'Brien. 

J.    W.    Smith. 

OTTAWA— 
A.    B.    Bradish. 
Colburn  &  Myers. 
T.  &  H.  Colwell. 
W.   A.   Jeffery. 
Sanders  Bros.  Mfg.  Co. 
Sinnott  Bros. 
J.  J.  Wafer. 
John  Walter. 

PANA— 

Geo.   Bickel. 
Wm.  McFall. 
PARIS— 

John    Curtis. 
Tobias   Hippie. 
S.  SafCord  &  Sons. 

PAXTON— 

D.  D.    Dunnan. 
N.    P.    Nellson. 
H.   Pearson. 
Turner   Bros. 

PEORIA— 
Jap.  S.  Allen.  713  Hamilton  Ave. 
William  M.   Allen.  .^1  Woolner  Bldg. 
Nicholas  Becker,  226  Tavlor  St. 

E.  R.  Bull,  12  S.  Jefferson. 

A.  W.  Bushnell,  403  S.  Wash.  St. 
Albert  Coleman  &  Son,  50S  .5th  Ave. 
Crescent  Stone  Co.,  117  N.  Jefferson 

Ave. 
Frederick  E.  Derby,  734  Howett. 


Peor  ia— Cotitinued, 

Dolan  &  Maher,  9.  Adams  and  Oak 
Sts. 

Wm.  H.  Ebaugh,  701  7th  Ave. 

John  W.  Fay,  108  Windom. 

Frank  B.   Hasbrouck,  323  Ellis. 

Frank  Hoeppner,  .149  Proctor. 

G.  Janssen  &  Sons,  230  Wash.  Ave. 

Val  Jobst  &  Son. 

Charles  Kammerer,  815  5th  Ave. 

John  J.  McDonald,  207  Louisa. 

Fred  Meints. 

O'Connor  Brothers,  205  S.  Jefferson. 

Peter  J.  Philbower,  712  Wash.  St. 

Adam  Saal. 

J.  H.  W.  Schwerm,  106  McReynold. 

Fred  Slefert,  212  S.  Orange. 

T.  J.  Wasson,  403  S.  Wash.  St. 

D.  A.  Wells  &  Son,  512  7th  Ave. 

Albert  L.  Wookey,  1006  S.  Adams. 
PERU— 

Schweikert  Bros. 

J.  L.  White. 
PETERSBURG— 

Joseph  Bath. 

J.   R.    Carver. 

J.   W.   Carver. 

C.   P.   Hadsall. 

A.    T.    White. 
PINCKNEYVILLE- 

Harry  Grover. 

A.    T.   Jenner. 

T.    E.    Turner. 
PITTSFIELD— 

A.    V.    Wills   &  Son. 
PLANO— 

Lige  Kendall. 

W.    G.    Van   Kirk. 
PRINCETON- 

C.  A.   Brown. 

J.    H.    Brown. 

A.    H.    Peterson. 
QUINCY— 

Robert  P.  Ahem,  823  Jers€y. 

Joseph  E.    Ball,   116  W.   10th  St. 

Campbell    Brothers,  "920   Hampshire. 

Ebert  &  Shanahan,  609  W.  Fourth  St 

Conrad  J.    Eikleman,   1007  Lind. 

The  Flack  Lumber  Co.,     438    Broad- 
way. 

John    Guesen,    1825    Oak. 

Wm.   F.  Hummert,  1311  W.  9th. 

Col.  Davis  James,  811  W.  9th  St. 

Herman  H.  Kampling,  720  W.  15th  St 

Koch  &   Meyer,   115  Delaware. 

William  Menke,  709  Payson  Ave. 

August  B.  Menke,  121  W.  8th. 

F.  W.  Menke  Stone  &  Dime  Co.,  W. 
S.  Front,  ft.  State. 

Middendorf  Brothers,  926  Broadway. 

Quincy  White  Lime  Cement  Co.,  23? 
S.    Front  St. 

Peter  Simons,  1400  Vine  St. 

Henry  B.   Terstegge,  1818  Lind. 

Joseph  P.  Terstegge,  1322  W.  11th  St 

Theo.    H.   Vonder  Haar,   736  W.  14th 
St. 

Bernard   J.    Weners,    832  W.   11th  St 
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SLLE- 
.  Hizer. 
h  Opdyler. 

FALJL.S— 

Burdick. 
c   Hardesty. 

Jensen. 
?XDRD— 

C.  Allen,  414  N.  Winnebago, 
'ich  Construction  Co. 

Larsen. 
affioli,  2U  K  State  St. 
ilson,  1227  Seventy-third  Ave. 
:ord   Art.   Stone     Sidewalk   Co., 

Fifth   Ave. 
as  Tole,  1124  Rock. 

ISLAND— 

Larkin. 

McConochie  &  Sons. 

Nevins. 

ifield  Bros. 

I  Sears. 

Ity  Construction  Co. 

ARLES— 
.  Alexander. 
Anderson. 
Dalquist. 
R.  Long, 
n  Smith. 
Welch. 

XEETOWN— 
Ash. 
Bellamy. 
W.  Jenkins. 
.  Jermains. 

JYVILLE— 
•  Bros. 

'A— 

Lewis. 

Stumpe. 

3FIELD— 

&  Son. 
F.  Culver, 
r  (The)  Construction  Co. 

Cunningham, 
(lithic  Pavement  Co. 

Ii*win. 
Ryan. 
Taintor. 
,   Vance. 
;  &  Laws<ni. 
I,  Patterson  &.  Striffler. 

ING— 

McBride. 

O'Hare  &  Son. 
TOR— 

Allen. 

Davidson. 
Davis. 
:er  &  Son. 
Iwartz. 

n  Western  Co. 
/AN— 
man 
Jones. 


SYCAMORE— 

S.  T.  Armstrong. 
TAYLORVILLE— 

The    Taylorville    Marble    &   Granite 
Works. 
TOLUCA- 

John  Gannon. 

J.  E.  Poterfleld. 

TUSCOLA— 
J.  Bruhn. 
William  Burrgraff. 
S.   S.  Goehring. 

URBANA— 
Wm.   Beasley. 
Jno.  B.  Bennett. 
R.  J.   Gill. 
Jobst  &  Co. 

VENICE- 
Frank  Kraft. 
Chas.  Pope  Co. 
Jno.  Williams. 

VIRGINIA- 
John  Dobson. 
Sam'l  Suffern. 
Jas.   Turner. 

WARSAW— 
John  D.  Crltchfleld. 
Ed  Louden. 
Pluene  Bros. 
Wm.  Raleigh. 

WATSEKA— 
Martin  &  Igou. 
Jas.  M.  Strate. 
Wagner  Bros. 

WAUKEGAN— 
Frank  Miller. 

WHEATON— 
H,  L>.  ^'omplon. 
J.  De  Grasse. 
Irving  Ingraham. 
Sam'l  WeWen. 

WHITE  HALLr- 
Tho«.  J.   Grant. 
Wm.  H.  Pritchard. 
Cha»,  Sturdevant. 

\VILMf7rTf>- 
Jam'r«    <',"rabb. 
Jfjf.fri^'n    H'-inzen. 
John    A.    yicMarry   Ht,   Co. 

WOODSTOCK-  ' 

John    (Xnn*'\L 

H.   K.  ^'ijnnl/jKharn. 

J'/hn   iihurk. 

J.    T.    Johfjxori. 
P,    J.    M^'raul'ty. 

Hittni.    J.     tWah^Ofi, 
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ANDERSON— 

Wm.   Cronin. 

Dalton  &  Tappen. 

C.   H.   Daniels. 

T.  P.  Kelly. 

B.  Lukens  &  Son. 

Lyst  &  Son. 

M.    E.    Pearson. 
ANGOLA— 

Irving'  Stocker. 
ATTICA— 

J.  A.  Foster  &  Co, 

AUBURN— 
J.   F.  Aber  Co. 
Long   &    Brandon. 
Picker   Bros. 
Scott  Walker  &  Co. 

AURORA— 
William   Piatt. 
John   Scott. 
J.   C.   Wright. 

BEDFORD- 
R.   D.   Gyger. 
William  Hilton. 
Thomas  Whitted,  Jr. 

BLOOMINGTON— 
W.   A.   Pike. 

L.  M.   Shoemaker  &  Co. 
Henry  H.   Voss. 

BRAZIL— 
Pat  Fitzpatrick. 
Hawkin  Hawkins. 

0.  C.   Hawkins. 
Thomas  Keeg-an. 
W.   F.   Loyd. 
Reese  Phillips. 
Thomas  Phillips. 

BREMEN— 
Van  Skyhawk  &  Grunewalt. 

1.  F.  Wine. 
Lawrence  Yost. 

BROOKVILLE— 
Frank  Gagle. 
Charles  Horn. 
Wm.  West. 

CANNELLTON— 
I^enry  Heim. 
Frank  Paulin. 
John  Uehlein. 

COLUMBIA  CITY— 
Erdman  &  Wynkoop. 

COLUMBUS— 

Everroad  &  Son. 

Gilbert  &  Everroad. 

Moyer  &  Son. 
CRAWFORDSVILLE- 

Buchanan  Bros. 

M.  J.  Carroll. 

Henry   Clements. 

J.  A.  Harding. 

Fred  Hoffman. 

John  Johnson. 

Ira  McConnell,  219  W.  College  St. 

Jas.  M.  Waugh. 


CROWN  POINT— 
F.  Hagadorn. 
Jos.  Heinrich. 
Rudolph  &  Crowell. 

DECATUR— 

E.  Fritzinger. 

Miller  &  Williams. 

E.   Woods  &  Co. 
DELPHI— 

John  C.  O'Connor. 

Ira  Rinehart. 

DUNKIRK— 
R.  S.  Allen. 
M.   D.   Wood. 

ELICHART— 
Frank  Brumbaugh. 
Isaac  Grimes. 
Chas.  D.  Kinney. 
Jno.   ^^^.   L.   Moran. 
Jno.  H.  Williams. 

BLWOOD— 
J.   A.   Dehority. 
P.   T.   O'Brien. 
James  Pauley. 

EVANSVILLE— 
Alcorn,  Craft  &  Idol,  15  2d  Ave. 
W.  Allen,  1049  W.  3rd  St. 
Anchor  Paving  Co.,  128  W.  Water  St 
J.  Richard  Anderson,  510  U.  8th  St 
Bedford,    Weikel    &    Nugent,    River 

front  near  foot  of  Division. 
Jacob  J.  Bippus,  116  E.  Illinois. 
John  T.  Bullen,  300  Olive  St. 
Caden  Stone  Co.,  4^  E.  Ohio. 
Cottage  Bldg.  Co.,  301  S.  Water  St 
Charles  H.  Davies,  503  Oakley  St 
Wm.  H.  Dedrick,  1(59  Clark  St. 
Michael  Elpers,  408  Adams  Ave. 
^Eapenlaub   &  Johann,   1401   E.   Dela- 
ware. 
Evan.^vville    Artificial    Stone    Co..   422 

Sycamore  St. 
Evansville  Contract  Co.,  Cor.  Water 

&  Pine. 
Henry  G.  Farr,  1001  Division. 
Gearing  &  Haller  Planing  Mill  Co., 

816  W.  6th  St. 
George  W.  Goodge,  1308  Walnut. 
J.  J.  Groeninger,  100  Walker  St. 
Robert  J.  Hyde,  1615  Main  St. 
Christ  Kanzler,  917  E.  Illinois. 
Patrick  Kelley,  14  Stahlhefer  St 
Chas.  A.  Koerner,  19  W.  Maryland. 
Lannert    &    Rickwood,    N.    E.    Cor. 

Pennsylvania  &  Oakley. 
H.  A.  Lensing,  420  Sycamore  St. 
H.  Lohse  &  Co.,  7-9  2nd  Ave. 
Benj.  F.  Mayhorn,  Jr.,  406  U.  3rd  St 
Jno.   S.   McCorkle   &   Son,   500  Upper 

8th  St. 
John  Oakley,  436  Jefferson  Ave. 
Louis  Reichert,  316  Madison  Ave. 
Theo.  E.  Richtin,  7th  &  Ingle  Sts. 
WiUiam  T.  Seymour,  508  4th  Ave. 
Edw.  F.  Sonritaff,  516  Main  St. 
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•le — Continued, 

Stinchfield    &    Son,    U15    W. 
sylvania  St. 

C.  Struchen,  1001  Cherry  St. 

A.  Swope,  1000  Vine  St. 

C.  Tlnnemeyer,  607  U.  9th  St. 
Voelkel,  1904  1st  Ave. 
?1  Weber,  321  Olive  St. 
V'eiss,  525  S.  Garvin. 

.YNE— 

F.  Brenneier,  207  W.  DeWald. 
erheimer,  177  E.  Jefferson. 
Ehle,  529  Broadway. 
Svers  &  Son,  323  Hanna. 
lyne  Roofing  &  Paving  Co.,  152 
fain. 

jeake,  76  Pearl. 
Grothaltman,  28  E.  4th. 
sly  &  Sons,  46  and  48  E.  Main. 

&  Braun,  84  Pearl. 
VIoellering  &  Co.,  53  Murray. 

Olds    Const.     Co..     Elecktron 

Remus,  442  Broadway. 
nburg  &  Busching,  E.  Superior 

Ziemendorf.  19  Wagner  St. 

FORT— 

Condon. 

Hinds. 

s  &  Brown. 

i  H.  Morris. 

L.  Ross. 

LIN- 
on  Balser. 
Crowe!. 
Crowel. 
Da\is. 
Hal  stead. 

TT— 
^ill. 
Hill. 
)ber. 

TY- 

McCormack. 
5tine- 

\'— 

Corp^. 
rant. 
I.  Grant- 
Hatch  ic  S>n&. 

LarJiEii*r, 

Bros.  Jk  Co. 
Aust. 
ler. 

?A»rLE^ 
Eartl«. 
3chfIitmrtT*r. 

5  J.   F*wmr. 

effrf«i. 

3hn»xL. 

Kirksfibtrlr.ic. 


GREEINSBtRa— 
Peter  Plekett. 
O.  L.  Pulse  &  Co. 
Thomson  &  Kesslng. 

HAMMOND—  ' 

H.  Ahlborn.  740  State  St. 
Henry  Otto.  297  Sohl  St. 
William    Pepperdine,    242      Plunimrr 
Ave. 

HUNTINGBURG- 
Chrlst  W.  Roottgcr. 

HUNTINGTON— 
John  Barrett. 
Fisher,  Keefer  &  Balli*y. 
Peter  Foster. 
Henry  Keller. 
Martin  Koch,  102  Cllmt  Hi. 
W.  H.   Patterson. 
James  W.  Shock,  82  K.  Mark«;t  Hi. 
Julius  Weeling. 

INDIANAPOI.,18- 
Wm.  if.  Abbett.  1724  H.  M<;rldtan  Mt. 
Alkman  &  Bchwrt.  .'Vnh  and  ennui. 
Wm.  C.  Allen  510  x.  N>w  JurfMry. 
Wm.  BoHHPrt.  216  W.  llth  Ht. 
Jfj*w-ph  Hrennan,  1719  S.  H*'n«l"  Av**. 
Henry  J.  JV/wcm.  t^Pt  W.  Kfih  H». 
naviM     i;.     Han  tin,     17     <;i«rfN»«»l 

Wm.  Biirrh,  U\U  dhnu-W  h\*-. 
Jan.  ]{iiKk«;l.  22SM  N.  Arf'-n^l 
AiiKUfft   I5iith".   Il*>   V,*f\wtu. 
(l'A\i\Xii\  Pavln«  and  f '.*»%%%% t%it'.%\itu  fj,., 

1  tiuhtjstrfi  Blk. 
Wm.  K.  '^feirllr*.  iUff)   tirUihiou  li^pni. 
HU:hsir4  M.  ^•j»»h,  iff  K    W»«ti.  Hf, 
AlJy-rt  <'»n*r.  .'y/Z  f>'m'rkA  iJWif 

J,  K.  ^v^,(^«^  A:  r//, 
KrJi  r.k   H    lA^*fif»(f<-f.  ',*'/  t'^U^  Hf. 
lifr.ry  U  lyA.m^u,  {K  K,  M^t\t^  3^. 
iM^rmu  iu^>"!,*'t'.   HIT  ^/ff^ir* 
Wfif,     ff     lr.,{„A'^.    I.*/2  l>Tei;r.ifV/f, 
H*T.r/  l'>f*«'-'.af.  ;sy,  ;r,  Jtr^v 

r^    A    y  ..rr.*^    >4f*K:rX*''f    > '^ 


■« 


'.)t 


i *.'.'.*:  %  ?r.v«   js^  ''•4 '»  ' -r 


'  •',    v»  -■•.  ^ 


;>t  ,i'  /■ 


v. 


'  i 


.♦:" 


*.*,rtii".jii .'  -.• 


i:5.v«U' 


'''    V 


;f.^-t«  »•  *■**.* 
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ThomaB    H.    Jaroeaon.    Builders'    Sr- 
changc. 

RliMiard  Jonea,  Sfflt  Torbei. 

Rufus  S.  Judd.  1924  Highland  Pla.'e. 

Win.   P.    Jungclaus   Co.,    8SB-2;   Mans. 

August  KalBer,  222  N.  Adelaide. 
Wm.   Kallau  &  Son.  ie4-«  Cedar  8t. 
JnllDB    Keller,    137   Fnlton. 

R.  L..  Kins.  224S  Indiana  Ave. 
Brnest  A.  Koillowskl.  S35  S.  Pine. 
Fred  H.  Laakman.  606  W.   St.   Clair. 

Lewla  &  Graham.  23  Ineslls  Blk. 
Heory  Maag.  11  Regent. 
George  W,    McCray,    2137   N,    Senate. 
Herldta»      Canalroetlon     Co.,     26 

Ellhu  W.  Mllllkan,  2«1  Martlndnle. 
John  N.  Mllllkan,  Sherman  House. 
Lynn     B.     Mllllkan,     m     Stevenson 

Building. 
Uoon  &  Whltatll. 
ThomaB  J.  Morse.  317  N.  Weal, 
Wm.    Newton.  1019   OaklBnil. 
Comellna  S,  Nlemler.  IH3  LexInBton. 
1.  H.  Norman,  lax  E.   Markel. 
dhaa.  Nuerge  &  Co..  1217  E.  Ohio. 

Charles  Pcart»,  714  N.  lll'iiola. 

Wm.  Petrie.  1834  Highland  Place. 

J.   C.    nersDQ   &     Son.     »)3     MajEStic 


/« .1  ((.  .1 .1 J ,..( is—  Coulf "  ucd. 

Fred  Schrelber,  IBS  Palmer. 
John   A.   Schumacher  Ca,  S' 

Clair, 
Waller  P.   Scott  &  Co..  37  [ 

Ave. 
Geo.  W.   Belberl,  When  Blk. 
Bugene  Sheehen,  tOS  N.  Orlenia: 
Kdward  Shingler.  IDIO  aierluis. 
Ja»,  E.  Shover,  21  N.  Alabama. 
Wm.  E,  Shover.  219  N.  ."  ' 
Sbover  &  Austin.  322  E.  Market  fl 
Hlrain  T.   Sink.  60»  E.   M'chlga 
Smith  &  LarrtBon,  Hartford  I 
Henry  C.  Smlthers.  319  ^ 
Ferd  C.  Bmock  &  Co,. 

Bids. 
J,  L.,  Spauldlns, 
Henry    SpielhoCt     &     Bi 

Bulldera'  Exchange, 
Geo.  W.  Stan 
Wm.    P.   Stewart   &    Co.,   U    N. 

bama. 
H.  H.  Symmes  Co.,   Room  2,  I 

of  Trade. 
PersKon  F.  Tall,  3U82  N.  CapUol  i 
Robert  Thomaa,  1798  Northwest* 
Von  CHmp  Darlal  Vault 
BenJ.   F.   Wade,  117  N. 
WeBtern    Paving    &    Supply    Co.,  3 

Clay  pool   Bldg. 
The    P.    C,    Weyenberg   Co.,   911  Ste- 
venson BIdg. 
White   Sc  Harrison.  1135  E.   Pratt- 


Joel  WllliaraB.  72  Ing 

Us  Block. 

Jacob  P.  Prenach,  1115  OlIvF. 

Henry    E,    Relnking   &    Bon,   1016     E, 

Luhe   WoodB,  2011   Vandea. 
IHVINGTON- 

KEN  D  ALLVl  T.r.P.- 

Ben].   F.   Rogera   223  N,   Arsenal, 

Rogers  *  Dunlop,  116  N.  Delaware. 

Henry  C.  Honey,  IfflS  Park  Ave, 

KOKOMO- 

lawn  Ave. 

David  Fraiee. 

Benedict   1.   Schlanier,   1038  CharleB. 

J.   C.   Rayle. 

^ 

AI.I.    ABOUT    CEMENT 

UP-TO-DATE    AND 

ALI.    THE    TIME 

I  t'>   rend 

nUNICIPAL  ENQINEERINQ  HAOAZINE 


AddteM  MUNICIPAL  ENQINEERINQ  ( 
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'ontitiued, 

lecord. 

luddell. 

n  &  Son. 

TTE— 

i.  Budge. 

iton. 

Eaton, 
ey. 

LCkson. . 
umper. 
»Ioore, 
&   Yeagy. 
•Ion. 
chardson. 

&  Jamison. 
&  Son. 
iodders. 
istruction  Co. 
NGE— 
Shattick. 
TE— 
truss. 

A^ankirk. 

)N— 

e  &  Do-wnes. 

>ves. 

oves. 
CR—      • 
iddle. 
[ays. 
jssey. 
Tutt. 
PORT— 

liley  (Plr.LtcririRl,  S.  S.  Shultz, 
Hoenne  (S.  T.). 
rnes  (Cement j,  219  Plum  St. 
.    Barnes   &  Sons   (Brick   and 
,  228  Front  St. 

^.  Bu.«?h  (Stone),  611  North  St. 
H.     Ellison     (Street).     1417 
way. 
J.   Gallion   (Cement),   4  Oak 

F.  Gleitze  (Brick  and  Stone). 
Market. 

F.      Heitzman    (Brick    and 
,  1713  George  St. 
jpp  (Street),  318  Linden  Ave. 
bson  &  Co.  (Brick  and  Stont  ). 
rth. 

W.  Knight  (Cement),  1203  To- 
t. 

.  Lingguist  (Brick  and  Stone), 
.   Market  St. 

Talbot  (Stone),  3  P^lliott  Bids. 
Id  McDonald  (('♦•m»'nt),  1400 
't  St. 

McElheny     (Pla.sterin^).     1503 
»t  St. 

[edland  &  Sons  (Tirick  and 
'.  98  Eel  River  Ave. 
E.  Moiehead  rPIastcring),  N. 
r.  Bartlett  and  Klot-nnc  (S  T». 
:.  Price  (Brick  and  Stone*. 
)  and  State  Sts. 


Loi/tttisport—Contin  ued, 

Wm.  E.  Shafer  (Street),  2211  High  St. 

M.  A.  Talbott  &  Co.  (General),  Room 
3  Elliott  Bldg. 

Henry   Weigand   (Brick   and   Stone), 
613  Miami. 

Orlando  M.  AVerner  (Plastering),   N. 
S.  Bartlett  1  E  Kloenne  (S  T). 

Eden   E.    Williams   (Plastering),   1408 
Market  St. 

Andrew  Winters  (Cement),  34  Mich- 
ifiran  .A.ve 

Henry  J.  Wolf  (Mason),  76  Bates  St. 

Leonard   Wolf   (Stone),   16   Columbia 
St. 
MARION— 

Chas.   W.   Barley. 

S.   M.   Grandy. 

Lewis  Hartshorn. 

Wm.    Hartshorn. 

Leffler  &  Bland. 

L.   C.   Lillard. 

John   McDonald. 

Miller  &  Williams. 
MARTINSVILLE- 

Burton   &  Prather. 

S.    J.    Mandeville. 

Henry  Russ. 
MICHIGAN    CITY— 

Judson  Al€xander,   217  E.  4th  St. 

Chas.  De  Witt. 

Ohming  Bros. 

Aug.   Schneider. 

Jas.   Southard. 

Aug.  Schneider  &  Son. 
MISHAWAKA- 

A.  S.  He«s. 

Henry  Schmidt. 
MITCHELL— 

Reuben  Bareford. 

J.  A.   Coleman. 

Daniel  Lee. 
MTTNCIPJ- 

John  A.  Brown,  707  E.  Main  St. 

AVm.    Bussard. 

James  Carpenter,  919  E.  Washington 
St. 

AVilliam  Dakin,  217  W.  Willard  St. 

Thomas  P.   Duke.  521  S.  Grant  St. 

J.  M.  Gee,  122  N.  Dill  X.  C. 

Michael  Glaser,  IfiO.!  Center  St. 

Lee  M.  Glass,  210  E.  Sth  St. 

J.  W.  Golenor,  1307  S.  Beacon  St. 

O.  J.  Hager,  S.  AV.  Cor.  Elm  &  High- 
land Ave. 

Hamilton  &  Snyder.  310  E.  Gilbert  St. 

Grant  Hancock,  1345  Kirby  Ave. 

Marion  Hathaway,  305     N.     Jackson 
St. 

Philip  Hedrick,  622  AV.  Howard  St. 

W.  TI.  Hickman,  719  Powers. 

Geo.  H,  Higman.  117  E.  Seymour  St. 

Indiana  Bridge  Co. 

Chas.  E.  Kellir,. 

Oscar  Kieble.   708  W.   Main  St. 

S.  T.   Kiser,  612  E.  Charles  St. 
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Muncie — Contin  ued. 
E.    A.    Leatherman,    413   S.    Jefferson 

St. 
George  Lowe. 

James  B.  Ludlow,  217  E.  Howard  St. 
John  W.  Max,  1501  S.  Madison  St. 

D.  C.  Mitchell,  214  E.  Howard  St. 
J.  S.  Moore. 

Wm.  H.  Moore.  807  S.  Monroe  St. 

Morrow  &  Morrow.  516  E.  Washing- 
ton St. 

Chas.  E.  Nlcewander,,307  E.  Jackson 
St. 

John  W.  Norris,  202  Riverside  Ave., 
Rivers'de, 

E.  J.  Pearson,  alley  between  Main  & 
Jackson,   west  of  Franklin. 

N.  B.  Powers,  305  Wheeling  Ave., 
Riverside. 

John  D.  Ridge,  1127  E.  Washington 
St. 

H.  C.  Russey. 

Isaac  W.  Sayler,  417  S.  Council  St. 
Ezra  Searles,  816  E.  Washington  St. 
Martin  Shafer,  1101  E.  Willard  St. 
Leander  Shaver,  521  S.  Grant  St. 
Samuel   G.   Sheller,    Cor.    Berlin   and 

Powers. 
E.   Shopbell,   105*  E.   Gilbert   St. 
Albert  N,   Shuttleworth. 
John  W.  Souders,  1111  E.  Jackson. 
Stable  &  Riegle,  216  W.  Main  St. 
L.   Stogdell,  1201  Powers  St. 
John  H.  Stover,  510  W.  Howard  St. 
Chas.  Ferd  Van  Deveer,  626  N.  Jef- 
ferson St. 
Isaac  W.  AVhitemyre,  804  W.  Main  St. 
L.  G.  Williams,  517  E.  Charles  St. 
Simeon  Wright,  1122  AV.   22d   St. 

D.  V.   Zimmerman,   1103  AV.   1st   St 
NEAV   ALBANY— 

Squire   Beattie,   1514   N.   1st   St. 
Louis  Biel,  1915  Charlestown  Rd 
NEW  TRENTON— 
Louis  Brow. 

NOBLES  VI LLE— 
Hiram  A  very. 

E.  F.  Cottingham. 
H.   D.   Gray. 
Heinzmann   Bros. 
Isaac   P.    Reiser. 
L.    B.   Lanham. 
Cal.    Stafford. 

NORTH  MANC^HESTER— 

Jonas  Grossnickle. 

J.    P.    Noft2s:er. 

Jno.  D.  Spurgeon. 
NORTH  VERNON— 

J.    B.    Miller. 
OAKLAND   CITY— 

Chas.  Alexander. 

T.  J.   Bacon. 

Jo.  Beard.sley. 

Frank  Linzy. 
PENNVILLE— 

Phillips  &  Palley. 


PERU— 

Michael  Burke. 
PLYMOUTH— 

Wm.  McDuffle. 

Jacob  Ness. 

E.  Price  &  Sons. 

Chas.  Rasenberry. 
PORTLAND— 

E.  M\  Buck,  Box  291. 

Geo.  Loyd. 

William  Stephens. 
RENSSELAER— 

Hiram  Day. 
'  Johu    H.   JeKsen. 

Norman  Bros. 

Warren  &  Rush. 
RICHMOND— 

Christian  E.  Burkhardt  (artif 
226  S.  7th  St. 

James  Carrell     (street    pavinj 
N.  17th  St. 

John   T.    Cronin    (street   pavin 
N.  Ninth  St. 

Frederick  Grottendick   (street 
51  S.  23d. 

Henry  J.  Hasecoster  (greneral) 

12th  St. 
Joseph  N.     Hodgin     (general) 

17th  &  N.  B. 
Wm.  Lee,  406  N.  6th  St.* 
Henry  Miller  (street  paving), 

6th  St. 
Daniel    F.    O'Neal    (general),   E 

13th  St. 
AVm.  Rehling  (cement  w'k'rs), 

6th  St. 
George  'S^^  Simmons  (cement  ^ 

210  N.  7th  St. 
G.  W.  Sumption. 
Aug.   A.   Turner. 
Wm.    ^Vagner. 
Fredk.   Waking. 
RISING  SUN— 
James  Harris. 
Geo.    W.   Gibbs. 
ROCHESTER— 
A.  F.  Bowers. 
Carter  &  Onstott. 
D.  L..  Gaskill. 
Jno.    Hill. 
Marsh  Hill. 
ROCK  VI  LLE— 
Jos.  A.   Britton. 
L.  W.  Brown. 
Edsrar  Jerome. 
Ferguson  &  Co. 
Patton  &   Lang. 

RT'SHVILLE— 

Samuel  A.  Glore. 

Oglesby   &   Kelley. 

J.   Hill  Vance. 
SALEM— 

Goo.    Carroll. 

Ambrose   Shrum. 

Hiram   Smock. 

R.    N.   Owens. 
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3URG— 

irnett. 

Bottorff  &  Snodgrass. 

lodgrass. 

.  Short. 
Itewart. 
Bros. 

ILLE— 
Smith. 

END— 

nderson. 

rnes  &  Sons. 

.  Barnes  &  Co. 

,    Bruce. 

efrees,  315  S.  Taylor  St. 

Bros. 
&  Shank. 

Babbs. 
.  Green. 
Vlassey. 
llnkard. 

7Y— 

?arwater. 
)oper  &  Son. 
Her. 
Schoenberger. 

3AUTB- 
.  Abbott, 
lood. 
rler. 
Fromme,   7tb    &    Hulman 

Hebel. 

Construction  Co. 
rudd. 
idd. 

&  Earl. 
?».  McGinnls. 
[iller. 
[iller. 
'c  Miller. 
&  Coplin. 
forton  &  Co.,  629  Wabash  Ave. 

Peters, 
ele. 

&  SteiR  Co. 

laute   Artlfical   Stone  Works, 
oorhees  &  Co. 
Vallace. 

:'OWN— 

Zlarmack. 

Toung. 

Bowlin  &  Hadley. 

:aiso— 

ndahl. 

indy  &  Hugart. 

r.   Grordon. 
.   Plew. 
Jabberton. 
abberton. 
ibberton. 


VINCENNE8— 
Jaa.   Friese. 

Casper  &  Wm.  Heyman. 
•    John  Hartigan.  12  S.  2d  St. 
J.   D.   LaCroix. 
W.  H.  Moore. 
John  Seligman. 
Ben  Vatchett. 
WABASH— 
Thos.    Bridges   Son. 
Philip  Hipskind  &  Sons. 
Lambert  Bros. 
Edward  Smith. 
Valentine  Smith. 
Thome  &  Williams. 
WARSAW— 
A.   W.   Bates. 
Thos.  M.  Le  Hew  &  Son. 
WASHINGTON— 
Noah  Bogard.  1400  E.  Grove. 
Brown   Bros. 

John  W.  Feagans,  704  W.  Walnut  St. 
Reister  Bros. 
WEST   LAFAYETTE— 

Nathan«al  B.  Moore,  N.  Vine  St. 
Sanders  &.  Jamison. 
Samuel  Snyder,  Grant  &  State  Sts. 
Byron  Sowder.s,  A^ine  &  Columbia  St. 

WHITING— 
W.  F.   Brunt. 
G.   H.    Hilliard. 
Mahon    &   Laverty. 
Jerry    O'Neil. 
Wm.   Schniderwent. 

WINAMA(^— 

Stephen  Parcel. 
WINCHE^STER— 

Geo.    Yeager. 

WOLCOTTVILLB- 
H.    C.    Brown. 

IOWA. 

ALGONA— 
A.   M.  Coan. 
Cowan  &  McMurray. 

AMES— 

A.  L.   Gardner. 
ANAMOSA— 

E.    C.    Holt. 

J.  E.  Powers. 

ATLANTIC— 

Con  Enright. 
BELLE  PLAINE- 

Palmer  Bros. 
BURLINGTON— 

O.  M.  Burris,  608  Jefferson  St. 

Fesemin  &  Miller. 

PYed  Hoppman. 

Geo.  Kriechbaum. 

r>ank  Landell. 

Lyda   &  Co. 

Isaac  Pearson. 

CARROLL^ 
Hart   &  Mohler. 
V.    Hinricks. 


452         DIRECTORY  OF  AMERICAN  CEMENT  INDUSTRIES. 


CEDAR  FALLS— 
Jeff  Bishop. 
GoombM  &  Son,  1401  W.  8tli  St. 

Philpot  &  Carrigan. 

Jas.  Robinson. 

W.  A.  Robinson. 
CEDAR  RAPIDS— 
.  John  Anderson. 

R.  L.  Bowe. 

Boynton  &  Warriner. 

F.  M.  Brown. 

W.  A.  Edgg,r. 

Ford  &  Dela  Hunt. 

Jackson  Construction  Co. 

W.   O.  Johnson. 

Murray  Bros. 

Budd  Snoufer. 

L.  Wallace  &  Son. 

Wardle  &  Yeager. 
CHARITON— 

S.  H.  Malloy. 
CHARLES  CITY— 

W.  C.  Collins. 

Henry   Craiff. 

J.  L.  Johnson. 

C.  Kuhnle. 
Charles  Schroeder. 

CHEROKEE— 

T.   W.   Faus. 

Millard  &  Symmes. 
COUNCIL   BLUFFS— 

L.  C.  Besley,  1501  N.  Broadway. 

J.  B.  Connor,  1107  S.  4th. 

Martin  Hughes  &  Son,  903  S  3rd. 

McMahon  Roofing  Co. 

S.  W.  Reynolds  &  Sons,  901  7th  Ave. 

Welshans  &  Holbrook,  309  S.  17th. 

E.  A.  Wickham  &  Co.,  19  ScoU. 

Wickham   Bros.    19   Scott. 
CLINTON— 

S.   Shoecraft  &  Son. 

Smith  «&  Ockis. 
CORYDON— 

J,   C.   Brazil. 

CRESCO- 

Seth  Pearson. 
DAVENPORT— 
P.  Connelly,  307  E.  10th. 
Corry  &  Wernentin  Co. 
Davenport    Granitoid    Co..    205    Brady 

St. 
Flick      &      Johnson      Const.     Co.,    53 
Schmidt  Bid. 

D.  A.   McGirgin,  228  ]^.  12th. 

Tri  City  Const.  Co.,  35  Masonic  Tem- 
ple. 
Walsh  Const.  Co.,  Masonic  Temple. 
DES  MOINES- 
J.  E.  Allen. 

Butcher  &  Storey,  527  E.  Walnut. 
J.  W.  Campbell,  Rollins  Blk. 
Capital  City  Brick  «&  Pipe  Co. 
J.  H.  Chenoweth,  1615  Lyon. 
Des  Moines  Asphalt  Co.,  213  5th  St. 
Flint  Brick  Co..  210  5th  St. 
Timothy  O'Brien  &  Co.,  948  10th  St. 


Dei  Moines — Continued* 

N.  W.  Stark  &  Co.,  Equitable  Bldi 

J.  E.  Toussaint,  616  High. 

Fremont  Turner. 
DUBUQUE— 

Wm.  Baker. 

Blake  Rooflns:  Co. 

Byrne  &  Saul. 

T.  J.  Donahue. 

P.  Eisbach. 

E.  J.  Evans. 
Jno.  Liley. 
O'Farrell  &  Norton. 

Portland  Paving  Co.    Jas.  Lee,  M 
207  W.  Locust  St. 

Stenck   &   Lineham. 

J.  Y.  Streek. 

Matthew  Tschirgi,  Jr.,  46  Henion 
EAGLE  GROVE— 

Joe  Witzel. 
ELDORA— 

W.  S.  Allison  &  Soh. 

Wm.  A.  Kyle. 

M.  M.  Mullford. 

Shirley  &  White. 
ESTHERVILLE— 

F.  Miller. 
Ed.  Nourse. 

FAIRFIELD— 

William    Cook. 

William  Donaldson. 

Archie  Gilchrist. 

Richard  Way. 

Jno.    Z.    Wlldman. 
FT.   DODGE— 

Frank  McCann. 
FT.    MADISON— 
'  B.  Lantry  Sons. 

Ft.  Madison  Construction  Co. 

GRINNELL— 

R.    G.    Coutts. 
INDEPENDENCE— 

D.  C.  Sheehan. 

IOWA  CITY— 

John  L.   Berry. 

J.  S.  Farrell. 

Thos.    Hanlon. 

Wm.    Horrabin. 

John  B.  Lauer. 

J.   Osborne. 

Sam'l  Tomlin. 
KEOKUK- 

Cameron  &  McManus. 

Tom   Dwyer. 

Jno.  Eastline  &  Co. 

McCutcheon  Bros. 

McManus  &  Tucker. 

Jas.  McNamara  &  Sons. 

F.   E.   Stamms. 

LE  MARS- 
L.  B.  Fans. 

Barney  Kramer. 
Chas.  D.  Symmes. 
MALVERN— 
J.  W.  Bartley. 
R.  L.  Hammond. 
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V.Li.TOWN— 
tkinson. 
ilman. 
CITY— 
&  White, 
abler. 

zardiner  &  Co.. 
&  Kropf. 
illmar. 

elson,  322  W.  Uth  St. 
ore   tSi,   Co. 
mes. 
>bsing:. 
Wells. 
ELLO— 
&  Light  foot. 
DASANT— 
&   Norman. 

•INB- 
er. 

durphy. 
AMPTON— 

Roberts. 

;n— 

Eller. 

mett. 

A.— 

Jchropp. 

OSA— 

Blake. 

Carlon   &    Son. 

[athews. 

»Jelson. 

Sipes. 

Wareham. 
VA— 
onstruction  &  Mfs.  Co. 

Jurnett. 

Durtney. 

tfcDevitt. 

)N— 
Vade. 

•JDOAH— 
Jurkhard. 

HTY— 

\.ng:ess. 

tabue. 

iaker  Co.,  412  Brown  Blk. 

stianson  &  Co. 

*alace   Cement  Works,    P.    P. 

11,  Prop.    Box  297. 

aanlon  &  Co. 

i  Bros. 

Herron. 
Morrison. 

Foundry   &  Machine   Co. 

Bossert. 
Irmis. 
reefers. 
Hickman. 


VILLISCA- 
J.   S.  Dahuff. 
R.  Hale. 

F.  W.  Swanson. 
WATERLOO— 

P.  N.   Eastman. 

D.  P.  Faus. 

I^  B.  Faus. 

Wm.  Hetts. 

Jno.  Moothart. 

Nathan  Moothart. 

M.  li.  Newton,  617   Mnlberry   St. 

J.    F.     Schifferdaker.     127     N.     Mul- 
berry St. 
WAVERLY— 

Frank  W.   Russell. 
WEBSTER  CITY— 

C.  E.  Atkinson. 

Brlgg  &  Klareland. 

W.  J.  Zitterall. 
WINTERSET— 

Harry  Clearwater. 

A.  L.  Foster. 

KANSAS. 

ABILENE- 
J.    Im   Kruger. 

ARCADIA—  * 

A.    H.    Bourne. 
ARGENTINE^- 

Brown   &   Dodson. 

Drollinger  &  Barrett,  417  W.  Metro- 
politan Ave. 

G.  W.    Gully. 
ARKANSAS    CITY— 

J.    H.    Brown. 
ATCHISON— 

Thomas   Beattie. 

M.   J.   Clozes. 

R.   W.    Kelly. 

McAuly  &  Bryning. 

R    S.    Wills. 

L.    Wines. 
CHKRRYVALE— 

Adams   &   Behner. 

J.   H.   Brewster. 

G.   W.   Brewster. 

Thos.   Pettlgrew. 

L.    S.    Skelton. 
CONCORDIA— 

J.  H.  Cleary. 

T.    P.    Larson. 

A.    Linville; 

W.  T.  Short. 
COUNCIL  GROVE— 

Joseph   Axe. 

J.  W.  Colyer. 

P.  S.  Martz. 

L.  Peterson. 

EL   DORADO— 
T.  B.  Appleman. 
M.   M.   Baker. 
W.  W.  I^ntz. 
I.  A.  Rich. 
Small  &  Sanford. 
L.  D.   Stewart. 
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EMPORIA- 


B,  DanleiH. 

SL  F.  aprague. 

D.  L..  Thoma.E. 
BPHRATA— 

EIVliFslii   GlECIrlp  C< 
BUREKA- 

C.  E.  Chandler. 
FORT  aCOTT— 

H.   P.  BoWKD. 
Goodlander   L.br.  Co, 

E.  J.  March. 

JotiD   McDonald,    582  S 
E.  E.  Strolher 
OALENA— 
Barker   &   San. 
Wm.  GoB. 
B.  Ullard. 


W.    H.   St<^Dh4^naon. 

C.   H.    W.  Bturtridge. 
OARNETT- 

J.  W,   Bnimdt. 

Jno.    8IU11ID. 

WHeelon  &  Dackendorf 
QIRARD— 

Qirard    Brick  Co. 
HIAWATHA— 

John  Krelis- 

Wm.  Helter. 

J.   K.  Hlrth. 
INDEPEN  DE  NC  E— 


Jas.  Carter. 

J.    W.   Glass . 

W.  H.  KIney, 
B.  A.  Smllh. 
lOI-A- 

Amcrlcan  C'iiiisliu(;tlQ(i  di. 
KANSAS  CITT- 

Allen  &  Allfh.  S37  OsaKe  St. 

Allen  &  Dumas.  WH  S.  Gth  St. 

C.  J.  Anderson,  S44  0}ilo  St. 
J.  H.  Babbitt.  1IK4  Barnelt  Si. 
H.  W.  Bachman.  712%  Lyon  St. 
N.  D.  Bus,  3028  Darby  SC. 

L  N.  Bennett.  1608  N.  6th  81. 
I.  D.    Blackburn.  SZO  Everett  St. 
J.  L.  Bright,  73T  Tauro'more  31. 
H.  R.  Brown,  1302  N.  3d  St. 
J.  W.  Brown.  2J15  N.  Bth  St. 
1.  P.  Buckley.  1015  Bait.  81. 
Robert  Burlon,  26  N.  «th  81. 
W.  J.  Butler.  ESS  Mint),  Ave. 

D.  R.  Caswell.  443  W»Hhn.   St. 

D,  N.  D.  Clark.  (O*  Sandusky  St, 
J.  C.  Canaaul,  728  Parallel  Avr. 
W.  H,  CrlBWell.  1310  N.  Third  31. 
J.  H,  l7row,  262  8.  Tremont  Si. 
B.  J.  Davidson,  lUI  N.  Fifth  St. 
M.  H,  DCttVey.  711  ArmBlrone  8l. 
J,   T,   DemEBey.  fl60  S,   First  St, 

' \  Diamond,  M  N.  Second  SI. 

I  Downs.    iU   Ann   St. 


R.   B.  Elliot 
C.   A. 


311  N.  Ninth  a 

t  N.   Sixth  St, 

38  N.  SlKtMDlb  BL 


T,  9.   EvajiM,  M"  Or\'lllB  St. 

M.   J.   Faublon,  83T  S.   Ball.  St. 

J.  W.  Fersuson,  &1S  N.  8ev«alli  f, 

U  O.    FerEiuon,  G70  8.   Pftrk  U.  , 

WIllIaiD  Fletcher,  ISUO  Annatn>nt1 

F.    C.    Foster,    3   Perry   Bt. 

F.  L.   Funk.  W  Taummore  St. 

E.  N.  Garcelou,  731  Homer  T 
Jeremiah  Orlndrwd.  SH  Ann  Bl. 
P.  A.  Hager.  2M  N.  Kth  St. 
T.  F.  Hannan,  511  New  Jersey  B 
1.  1..  B.  Henderson.  817  S.  Gth  T' 
J.  M.  Hlnea.  860  Orvillv  St. 

W.  P.  House.  TM  Ferry  St. 
James   Huwlson.  U37  I.ocuBt  S 
C,  H.  Inse,  1235  Orange  SI. 
P.  J,  JohtiBon.  53  S.  Bth  8t- 
J.  W.  Jonea,  lOOO  Omkb  Bt. 
Kansas  City  Cement  Sidewalk 
Leonard  Kemp.  608  N,  Bth  St. 
P.   H.    Krtisher,   739  Armstronj 
John  Labey.  113  Miami  St. 
William   Irfdbetler.  T13  Everetl 
A.  H.  Lytte.  902  MUml  St. 
PI.  J.  McCashln,  534  Bamelt  SI 
J,   T,   McCnulley,  S29  Sanduskr 
T.  M,  McCaulley,  1043  Neb,  Al 
Proctqr  McCormlck.  1408  N.  &II 

F.  A.  Melvin,  630  S.  Sth  St. 

J.  M.  Miller,  746  Sandusky  St. 
William  O-Connell,  644  Bametl  ' 
C.  a.  Otto,  ei9  New  Jersey  St, 
C,  L.,  Peterson.  CIJ  DuBarro  Sr 
pratber  &  Rowe.  747  Minn.  Av 

G.  M.  Reeds,  ^  N.  8th  St. 
T.  C.   Russell,  2111  N.  Gth  Bt. 

E.  D.  Ryan,  914  8.  Bth  St. 
Charles  Scblosser.  1800  Ohio  Hi 

C.  A.  Schogren.  SIS  N.  Sth  St. 
S.  S.  Sharpe.  SilO  N.  10th  St. 
A  H,  Sibley,  4  Franklin  St. 
Joseph   Small,  8Z3  Tauromore 

D.  F.  Smith,  837  SpIltlOE  St. 
].  A.  Smith,  1720  N.  5t&  St. 
J.  F.  Stanley.  817  Barnett  St. 

F.  H.  Taylor.  748  Santord  St. 
J.  W.  Taylor,  817  B.  Mill  Bt. 

"G,  W,  ThompsDn.  eiS  8.  flth  St. 

C,   M.  Thorw,  83S  S.  10th  Bl. 

W.  H.  Weaver.  740  Burnett  St- 

T.  J.  Williams,  Sid  N.  Sth  St. 

Eugene  Woodcock.  718  Lyon  Bt. 
I.EAVENWORTH- 

Chawln  i   QreevB 

A.  M.  Oelger. 

John  McGulre. 
MART8V1LLE- 

Theodore  Hamme 
Theodore  Hahn. 
Peler    Rozlne. 
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tSON- 

WEIR  riTT- 

toswl. 

Rohl.  "l.     Jone* 

■cKlule. 

.Parker. 

W.  p.   Beaton. 

lUDoM- 

D.  Murphy. 

!arlhy. 

WICHITA- 

townwr. 

J.   W.  Burton. 

ttarove. 

In«. 

A.     t,.    Laird. 
C.    H.   Sumption. 

Jones. 

KENTl'CKV. 

Inslow. 

ASHl^ND- 

Chart*.  D.  BOKV^-u. 

Davidson  &  Kins, 

■ean   ft   Co, 

lilter. 

Jno.  OKWIy- 

&   JohUBOo. 

Ed  White. 

I- 

BOWLING  GREBN- 

Bvans, 

R.  Underwood, 

COVINGTON- 

Arflflolal  Stone  &  Tile  Co..  2«  Park. 

wrard. 

Carl  Bros..  S]S  Crescent. 

CovJngton     ArtindaL    Stone    Co..    3S 

rlor. 

Main. 

John  McKenna  A:  Son.  1S117  Greenup. 

Anderson,  903  Lincoln  St. 
irdman,  1S»  Johnson  St 

Jas.  SteKen. 

T.   W.  SptBka. 

«darlH,  3)14  Morgan  St. 

Jerry  Sullivan.  S6  Howell    St. 

MoBride.   1141  Johnson  St. 

ElBB-orth     L.      Woods,     Edwurda     A 

»a>-.    1401)  Belmont   St, 

Van  Meter,  nai  Forest  St. 

Robert  Woods.  1BG9  Edward. 

JIG- 

cvntRiana— 

Frank  Asbury. 

timart. 

J,  R.  PolndextEr. 

td. 

J.  A.  Smiser. 

■tawell. 

DANV1I.LB- 

^S 

E.  K.  Dlllehan- 

Fred  Gerreln.  313  8th  St. 

^S"""' 

John  Trapp.  lat  and  Clay  Sts, 

i*jlnc7. 
PatBon. 

Franlc   E-  Walter. 
EARLINGTON- 

Gen.    Farna worth. 
Lee  Oldham. 

FBANKPORT- 
W.    B.    Bosworth. 

Mason,  Hoge,  King  ft  Co. 
Ben.   F.  Morrison. 

H.  Power.  Agt. 

toBton. 

FRANKLIN- 
OTioa.    H.    Fort, 

aLASGOW— 

E.   R,  Davis. 

Geo.  H,   Mansneld. 

Jonald. 

HARRODSBLRG— 

■rtB. 

Robt,  EUgers. 

J.  w.  Robarda, 

Baneh. 

J.  M.  BinUh, 

dl. 

HENDERSON- 

I  dt   Sargent. 

P,  C.  Kyle. 

V  Co..  426  W.  Gordon  SI. 

Ed  MnTiiiin. 

Chle. 

H.  P,  Farmsworlh. 
HIBEVILLE- 

Welby  Eliert, 

_^ 

^^ 

HOW  TO  HELP 
BUSINESS 

In  plans  for  building  up  business 
reputation— really  the  first  essentia! 
step — and  for  getting  business,  the 
best  help  at  the  least  expense  is  in 
good  advertising. 

In  the  matter  of  advertising  we 
have  all  that  is  good. 

Look  through  MUNICIPAL  ENGI- 
NEERING Magazine  and  you  will 
see  that  we  have  good  advertisers 
— we  don't  want  any  other  kind. 

The  service  to  Ihem  is  so  good 
that  many  of  them  think  it  is  all 
they  need. 

If  you  seek  business  in  our  Held 
you  need  our  help. 

In  our  field  we  know  what  we 
can  do.  We  don't  hesitate  to  say 
that  we  can  do  about  all  that  can 
be  done. 

We  cover  the  field  thoroughly, 
we  study  it  constantly,  we  are. 
closely  in  touch  with  it  everywhere. 

Our  organization  embraces  the 
best  ability  and  the  most  thorough 
service. 

This  is  the  help  you  need — it  is 
the  kind  that  will  do  more  for  you 
than  all  other  at  less  expense. 

Write  to  us  and  ask  us  what  we 
can  do  for  you — if  we  can't  help 
you  we  will  tell  you  so — if  we  can 
we  will  teil  you  how,  and  that  is 
what  you  want  to  know  if  you  are 
progressive  and  wide  awake. 

Municipal  Engineering:  Co. 


SeeWliat  Others  Say 
About  Our  Service 

Whal  An  Mwrtlsiment  DM 
In  Tin  Dayi 

Chlugo.  111.,  Nov.  14,    iQoe 
nunlclpal  EnglncFrlntc  Co. 

plued  an  ailvertlBement  1. 
your  nuKszine,  which  ap- 
peared tor  the  llrBt  time  In  Ific 
November  number,  and  wr 
gave  ut  (be  benefit  oi  j 


bulletin  service  has  pru 


On*  Job  That  Mora  Than  Ra- 


ne  Qnc 

Ing  belare,  ivhlch  mi 

e  thai 

X.Ki.!'"  """"'■■ 
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NSVILLE— 
3  &  Bro. 
&  Richards. 
I  Bros. 

ON— 
Daiaey. 
Fowler. 
Grooodln. 
Goodin. 
Goodin. 
Strong. 

STON— 

.y  &  Haney. 

Fustice. 

Construction  Co. 
Winter. 

ILLE— 

Usmeier,  2509  W.  Market  St. 

Jailey,  1204  Preston. 

Butterhoff,  1318  E.  Jacob  Ave. 
nridgre  Asphalt  Co.,  358  14th  St. 
Harwell,  561  3d. 

Colston,  55  Bismarck  Ave..  W. 
h  St. 
»yne,  314  W.  Main  St. 

Cornell,  1226  18th  St. 

Cornell,  561  3d  St. 
'rowley,  1219  7th  St. 
Davison,  1052  2d  St. 
onahue,  1320  W.  Main  St. 

Everett.  1123  W.  Market  St. 
•ity  Artificial  Stone  Co..  144  E. 

Mggr,  453  W.  Jeff.  St. 

'.  Pitch,  Main  cor.  Wenzel. 

'.  Fitsch.  2715  Virgrinia  Ave. 

jalson,  544  W.  Jeff.  St. 

Jnau.  1311  21st  St. 

Goanell,  327  6tli  St. 

fosnell,  1,  327  6th  St. 

lairkins,  1546  prentice  St. 

louser,  630  Clay  St. 

Jones,  2706  High  Ave. 

Cing.  1013  Ash  St. 

lie   Artificial    Stone     Co.,     253 

le  Contracting  Co..  915  Colum- 
dg. 

^wman  &  Co.,  816  Columbia 

'.   Mehler,  345  5th  St. 

.   Miller.   643  26th  St. 

Montgomery,  2428  Park  Ave. 

cCarty,    1220  13th   St. 

il    Roofinar   &    Sapply    Co.. 

\  Main  St. 

^in,  1717  W.  Chestnut  St. 

ugent  &  Bro.,  238  5th  St. 

wrens,  606  Equitable  Bldg. 

)te,  1820  W.  Walnut. 

Yate.s,  1127  W.  Main. 

edman,   1812  Hancock. 

ffran,  512  E.  Ky. 

nahan    &    Co.,    510    Columbia 

ion,  1800  12th  St. 


:  Louisville— Continued. 

Charles  Stilger,  1817  W.  Walnut  St. 
R.  -Vl.  Warren,  1927  W.  Walnut  St. 
Willard  &  Cornwell.  Columbia  Bldg 
W.  A.  Wilson,  1810  W.  Jeff. 
B.  S.  Witton,  2543  Beech  St. 
Jeremiah  Williams.  780  W.  Walnut.  ' 
Whitney  Artificial  Stone  Co..  315  5th. 
MADI  SON  VILLE— 
W.  C.  Mann. 
M.  C.  Reynolds. 
MAYFIELD— 
J.  C.  Belote. 
Jacob  Hooper. 
MAYSVILLE— 
Purnell  Bros. 
NEWPORT— 
Peter  Ader 
Harry   E.   Brawley. 
Thos.  C.  Brown.  210  York. 
Joseph  Collspy. 

Fitzsimmons  Bros.,  12th  &  Brighton. 
Geo.    B.    Smith. 

Chas.  Spinks  &  Son,  121  E.  6th. 
OWENSBORO— 
C.   E.  Dawson. 
Badger  &   Welch. 
J.  N.  Grady. 
C.   C.   Hooper. 
Geo.   C.   Uttell. 
J.  J.  Williams. 
PADI'CAH— 
Jacob    Briderman. 
Chamblaln  &  Murray. 
Joseph  Dringle.  Jr. 
Al.  Hymarsh. 
F.  W.  Katterjohn  &  Sons. 
J.  E.  Williamson. 
PARIS— 
The   Art    Stone   Work   Co.       B.    P. 
Monday  &  Son,  Props. 
RICHMOND— 
L..  R.  Blantoii. 
D.  H.  Myers. 
G.   H.  Myers. 
Samuel   Rice. 
D.   Shanahan  &  Co. 
Turpin.  Stone  &  Co. 
SHELBYVILLE— 
Morris  Brown. 
L.  H.  Gruber  &  Sons. 
Timothy   Megane. 
Daniel  O'Learv. 
WINCHESTER— 
Marshall  Bates. 
H.   Brent. 
Horace  Colerane. 
M.   A.   Donohue. 
Henry  Judy. 
J.  iS:  B.  White. 

LOUISIANA. 

ALEIXANDRIA- 
Hoffman    &    Wilson. 
Jno.   Runshang. 
I..    A.    Stafford. 
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BATON  BOUGE- 
".  Alien. 
D.  Brown. 
Legs. 

BONA  LDSON  VILL.E- 
Deslattef. 
Dti  den  holler. 
E.   Heben. 

FRANKLIN— 
Cook. 
HOME  PLACE— 
Victor  Adema, 
Joseph  Dringle,  Jr. 
ILLAWARA— 

R.    Nicholson. 
KENNER— 
Frank    Burke. 
Jourflan  Bros. 
HOUMA- 

&   Bergeron. 
Naquln. 
KLOTZVILLE— 

n   &  Daly. 


Hanlck. 
MILLIKEN'S    BEND— 

A.  B.  Calthar. 
MONROE- 
T.  Davis. 

F.   WelBell. 

W.    Wright. 
MOUND— 

~    A.    Maxwell. 
NEW   IBERIA— 

NBW  ORLKANS- 
C.  J.  BabEt,  1205  S.  Franklin  St. 
Barber  Asphalt  Paving  Co.,  70S  Hen- 

nen  Building. 
Belden  &  Seel  ay,  e\6  Commercial. 
Oeorge  Blanchln.  316  Baron ne  Si. 
Henry  W.    Bond,   3B0  Baronne   St. 
Sldner  A.  Calougne.  SOfi  Perdido  St. 
Walter  T.  Carey  &  Bro..  630  Camp  Bt. 
J.   Catrano,   1022  Toulouse  St. 
A.    Chevalier    Pavement    Co.,    5K   SI. 

Iduls  St. 
Joaeph  F.  Codlfer,  8tB  Grover. 
Charles  F.  Collom  &  Co..  320  Caron- 

dolet  St. 
Oabrlel  Correjolllee,  »T  Union  Bt. 
Craven  &  Co..  320  Carondolet  St. 
J.  A.  Craven  &  Co.,  Carondolet  and 

Union  Sts. 
J,    B.   Craven.   531   Canal   SI. 
C.    J.    CuUom,    Carondolet    &    Union 

laaBper  Cusacha.  Ulti  Baronnt  SI. 
John  Dempsey,  Ift*  Jaekaun  Ave. 
East  wick  Engineering  Co., 

81. 
Fabncher  &  EHlalolte,  IBIM  c 


nal 


rice  Feltel,  S24  Macaslne  ( 
es  M.  Ferguson,  ms  Union  I 
\    H.    Gardner,   506   TofcoupH 


Adolph  H.  Hanemann.  Jr.,  817  1 

St. 
Edward  Hely.   513  Canal   St. 
John  B.  Honor  &  Co..  213  Delta  i 
Hunter  &  Frey.  531  Canal  St. 
F.  Jahncke.  818  Howard  St. 
John  J.   Keegan.  3GQ7  Magailne 
John  M.   Kelly.  321  Carondolet  f 
E-  F.  Keplinger.  822  Union  St. 
A.  M.  Locketi  &  Co..   339  Carol 


Uennen   Bull  dins- 
Sheldon  l.ynne,  326  S.  .Dorgenola 
John  McCoy,  1488  Melponua 

Robert     McNamara,      219       Bxd 


MlBslaslppl    Levee    ConslruetUtn 

513  Canal  S:. 
J.    D.    Moody   Sl   Co.,    Ltd..   B06 

mercfal  Plape. 
National   Cuntracllns  Co..     713 

nen  BlflK. 
John  J.  Nsvo.  2202  Cleveland  8L 
Peter   Navo.    ZS02   Cleveland    Bl. 
JOElah  B.  Oiitland.  337  St.  Charlt 
Caesar  Prola.  722  Toulouse  BU 


Robe 


.   R.    Rlfenberii 


Rosetta   Gravel    Paving  & 

ment  Co.,  8U8  Perdliio  St. 

Nalhanlal  O.  Beott.  806  Qravler 

Aug,    F.    Slaugerup,    204    Oodci 

BldB, 
HiiKh  Smith,  2414  S,  Franklin  St 
Southern    Asp  halt    Paving    Co.. 

Perdido  St. 
Charles  Splnks  &  Son,  121  Cart 


William  H,  Taylor,  606  Common 
D.  &  J.  Trauchlna.  1104  Sixth  SI 
G.  D.  Von  Phul.  223  Ma«axlae  i 
W.  L.  Whitlow.  125  Gravler'St 
Harry  W.  Wright,  SBfi  CaroDdoll 
OFELOUSAS— 
J.  E.  Allen. 
Geo.   Pulford.   Jr. 


ST.  ROSE— 
J.   M.    Lam 
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EPORT— 
in  Brp8. 
o.  Chacliere. 

VISTA- 
t    Nicholson. 
tPROOF— 

McLaughlin. 

MAINE. 

►R— 

&  Grady. 
Luriet. 

Robinson. 
M.  Sawyer. 

P.    Healey. 
rd  -Landrican. 
Nichols  Co. 
J'.   Reed, 
il  H.  Rogers. 
.ST— 
lald  &  Morrison. 

:cK—  • 

in  Lord. 

ws  Bros. 

BAY  HARBOR— 

Becker. 
Dodge. 

Dolloff. 
PORT— 

Ames   &   Co. 
WICK- 
H.   Barnes. 
E.  Hacker. 


Walker. 
LLTON— 

Kelley. 
Robinson. 
Shaw. 
R— 
Cobb. 
DRT— 

oast   Packing  Co. 
OFT— 
ay  Babson. 
p   Dexter. 
.  Folsom. 
i  P.  Martin. 
Nichols. 
)WELL— 
Haines. 
W.  Howard. 
Lundey. 
rON— 

B  &  Clifford. 
1  Howard,  36  Lisbon. 
AS— 
Gilson. 
Preble.  . 
)N— 

3n  &  Johnson. 
3WN— 
Winchell. 

DEXTER— 
Flanders. 


NORWAY- 

C.  H.  Adams. 
Horace  Pike. 

OLD  ORCHARD— 

Duff  Construction  Co. 
OLD  TOWN— 

Elem  T.  Hartwell. 

J.  B.  Morin  &  Son. 

Andrew  J.  Sampson. 

Rufus    D.    Wafdleigh. 
ORONO— 

Elmer  LIttlefleld. 

S.   McPheters. 

Patrick  Wall. 
PITTSFIELD— 

Bryant  &  Co. 

Arthur  Libby. 
PORTLAND— 

Ephriam  Dyer,  Cape  Elizabeth. 

D.  F.  Griffin  &  Bro.,  122  Exchange. 
Portland  Pipe  Co.,  23  Pearl. 
Thos.  Shannahan,  221  Franklin. 
Geo.    H.    Sniardon    &    Co.,   2S2   Bx- 

chaitice. 

Joseph  Westcott,  191  Middle. 
ROCKLAND— 

W.   H.  Glover  &  Co. 

W.  S.  White. 
SANFORD— 

W.   J.   Philpot. 
SKOWHEGAN— 

Jas.  A.  Hoxie  &  Sons. 

N.  P.   Reed. 

H.    E.    Reed. 
THOMASTON— 

F.  A.  Atkins. 

MARYLAND 

BALTIMORE- 
Jas.    H.   Atkinson,   14  North. 
H.  S.  Best,  702  2d  Ave.  N.  Pulaski. 
Jas.  BIden,  Cor.  Pratt  and  Parkin. 
Ernest  P.  Brandt,  30  Washington  St., 

Homestead. 
Filbert   Paving   and   Const.    Co..    IIUO 

Block   St. 
Thos.  Garner.  1715  Alsqulth. 
Jas.    F.    McCabe     &    Co.,     Eaul table 

Bldg. 
Jas.  P.  McGovern,  209  B.*  Fayette. 
Maryland  Construction  and  Contract- 
ing Co..  Equitable  Bldg. 
Maryland  Pavement    Co.,     Equitable 

Bide. 
Max  B.  Miller,  1430  Patapsco  S. 
John  W.  Paxton,  18  Maple  Ave,  .  W. 
Peach      Bottom    Cement,     Tile    and 

Brick    Co. 
Patrick  Reddington,  1344  Asqulth. 
John  li.  Robertson,  302  Fidelity  Bldg. 
Roland   Park   Go. 
Sanford  &  Brooks.  21  S.  Gay. 
John  Schaffner,  1008  Ridgley. 
Schwind    Quarry   Co.,   Fidelity   Bldg. 
Arthur  L.  Shreve,  202  E.  Chase  St. 
Stevens  LItholite  Stone  Co. 
John  H.  Thorman  &  Co.,  12  McClel- 

lan  St. 
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CAMBRIDGE— 

J.   B.  Brown,  Race  St. 

J.  H.  Hubbard,  Race  St. 

Henry  Patchell,  Travers  St. 
CHESTBRTOWN— 

W.  S.  Carroll. 

W.  S.  Gulp  &  Son. 

F.  E.  Dwyer. 
R.  B:.  Pippin. 
W.   T.   Pippin. 

CRISFIELI>- 

E.   C.    Furniss. 

Fred  Gibbons. 

S.   C.    Gibbons. 

S.  J.  Gibbons. 

C.  W.  GoJdsboroiigh. 

H.  Hayman. 

A.  L.  Webb. 
CUMBERLAND— 

G.  H.  Martz. 
FROSTBURG— 

Fuller    Bros 

Henry  Williams. 

Peter  Whetstone. 
HAGERSTOWN— 

March  &  Keedy. 
HAVRE  DE  GRACE— 

Geo.  V.  Mitchell. 

Sam'l  Touchton. 
ROCKVILT^E— 

Thomas  C.  Groomes. 

Alfred  C.   Warthen. 

Edwin  M.  West. 
POCOMOKE— 

H.  B.  Pritchard. 

James  Richards. 
PRINCESS  ANNE— 

Jas.  McAUen. 
ROCKVILLE- 

Thos.   C.   Groomes. 

Alfred  C.  Worthen. 

Edwin  M.   tVest. 
SALISBURY— 

Wm.   N.   Bounds. 

W.  A.  Crew. 

W.   J.  Johnson.  \ 

T.    M.    Shumens. 
WILLIAMSPORT— 

J.    Frank  Kreps. 

Miller  Bros. 

Smaltz  &  Drake. 

MASSACHUSETTS. 

AMESBURY— 

Andrew  Wilson. 
AMHERST— 

John  Wrigley. 
ARLINGTON— 

Geo.   H.    Lowe. 

Richard  A.  Welch  &  Co. 
ATTLEBORO— 

Attleboro  Concrete  &  Roofing  Co. 
BEVERLY— 

Thos.   Fltzglbbon. 

McSweeney  &  Cahill. 


BEVERLY    FARMS— 
Beverly  Water  Dept. 
Connolly  Bros. 
Linehan  &  Co. 

BOSTOK— 
Aberthaw    Construction    Co.,   7  Ex- 

chanse  Place. 
American     Fire     Proofing     Co.,    IfiS 

Devonshire,  Room  49. 
American    Sewage    Disposal    Co.,  8) 

State,  Room  57. 
P.  R.  Bailey,  70  Kilby,  Room  86. 
Barnes  Ruffln  Co.,  218  Tremont. 
Bay     State     Fire     Proofing     Co.,    1 

Beacon. 
Beacon  Construction  Co. 
Edwin  L.  Booth,  79  Columbia  Rd. 
Boston  Asphalt  Co.,  54  Kilby,  Room  17. 
Boston     Tile     &     Mantel     Co.,    381 

Boylston. 
Louis  G.  Bragdon,  113  Devonshire. 
Austin  D.  Brown.  55  State,  Room  6Si 
J.  L.  Byrne,  131  Devonshire. 
Walter  F.  Burke,  95  Milk. 
Ethan  R.  Cheney,  166  Devonshire. 
John  C.  Coleman  &  Son.  1536  Colum- 
bus Ave. 
Collins  &  Ham,  119  Boston. 
CougHlin  &  Ryan,  280  Columbus  Ave. 
Cork    Floor    &    Tile    Co.,     17    Milk, 

Room  11. 
George  E.  Crawley,  7  Tremont  Place. 
Patrick  Gushing  &  Son.  zlo  Wash.  St 
John  J.  Doyle,  3  Hollis. 
Eastern     Expanded     Metal     Co..    » 

Court  &  166  Devonshire. 

C.  H.    Eastwick.   113  Devonshire. 
Walter  M.  Evatt,  186  Devonshire. 
George   E.   Fenn,   94   Blackstone. 
H.  Gore  &  Co..  54  Kilby. 

Joseph  W.  Grigg.  24-26  Charlestown. 

R.  Gustavino  Co.,  19  Milk  St..  Room 
53. 

Aaron  A.  Hall,  23  Central. 

Harries  &  Letteney  Co..  1014  Tre- 
mont Bldg. 

Charles  Harris,   70   Kilby. 

Geo.   Hayes  &  Co..   95   Milk. 

T.  J.  Hind.  19  Milk  St. 

Holbrook,  Cabot  &  Daly.  1140  Tre- 
mont Bldg. 

David  H.  Jacobs  &  J5on.  166  Devon- 
shire St. 

John  S.  Jacobs  &  Son,  Herald  Bldg. 

Jones  &  Meehan,  1  Beacon.  Room  81 

W.  H.   Keyes  &  Co.,  95  Milk. 

John  T.  Langford,  70  Kilby. 

D.  W    Lewis.   192  Devonshire. 
A.  A.  Libby  &  Co.,  79  Milk. 
C.   C.   Litchfield.   69  Pearl. 
Lord  Bros,  40  State  St. 

Lombard    Fireproofing  Co.,    166   Dev- 
onshire. 
Low  Art  Tile  Co..  129  Portland. 
James  McGraw  &  Co. 
Metropolitan  Contracting  Co.,  95  Milk. 
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'ontinued, 

olitan    Fire    Proofing    Co.,    166 

ishire. 

&  Co..  93  Milk. 

Murtfeldt  Co.,  192  Devonshire, 
al  Fire  Proofing  Co.,  166  Dev- 
re. 

Jngland  Fire  Proofing  Co.,   178 
nshire.  Room  307. 
1  &  Maley,  16  City  Hall  Sq. 
B.    O'Rourke,    449    Djrthester 

id  Stone  Ware  Co.,  42  Olive. 

'ray,  166  Devo|ishire  St. 

ig  Construction  Co.,  178  Devon- 

.eagan  &  Co.,  971  Tremont. 
us  C.  Richmond,  209  Wash. 
Ryan,  16  B.  Bos. 
Shaw  &  Co.,  8  Congress, 
n  Brothers,   Corp.,  166  Devon- 
Smith,  2  A  Park. 
Dillingham  &  Co.,  8  Oliver  St. 
J  &  Waterman,  90  Can^l. 
,  Carr  &  Andrews,  64  Federal 

Trainer   Mfg.    Co.,    89   and   91 

:Vumbull  &  Co..  Tremont  Bldg. 
rurner     &    Co.,    19     Milk     St., 
1  .34. 
Ufheil  &  Co..  25  Fanueil  Hall 

States   Paving   Co.,    50   State 

•  Brothers.  102  Milk. 

>n  Drothem  Co..  143  Feder- 

• 

-n  &  Co.,  43  Milk. 

H.  Whitney,  34  Hawley. 
)r  Cement  Co.,  446  Albany  and 
Bvonshire. 
"ON— 
IcBride. 
TON— 

Baldwin,   744  Monttllo   St. 
'assidy,  57  Perkins  St. 

Carpenter,   37   Belmont   St. 
W.   Cornwell,  221  Ames, 
^ribben,  16  Roan  Court, 
n  Finn,   69  Otis  St. 
V  Gale,   43  Pine  St. 
[ayward.  131  Clifton  Ave. 

Bros.,    243    Howard    St. 

Jackson,    560  Summer   St. 
mson,    43   Foster   St. 
•rie,   223  Warren   Ave. 
McDermott.    388   Pleasant    St. 
ai,  Isain  &  Co..  338  Montello  St. 
W.  Moury,  213  Prospect  St. 
n   O'Connor,   57   River   St. 
1  Strauss,  122  Arthur  St. 
■d  T.  FYemaine.  24  E.   p:im  St. 
White,   88  Main  St. 
n   White,    24  Washburn    Ave. 

Williams,  33  Pearl   St. 


BROOKLINE- 

Phllip  S.  Allen.  81  Green. 

J.   Driscoll  &  Co. 
CAMBRIDGE— 

Barber  Asphalt  Paving  Co.,  246  First 
St. 

Burditt  &  Bynner,  674  Mass.  Ave. 

David  F.  Burns,  5  Blackstone  St. 

Chandler  &  Barber,  124  Summer  St. 

William  Condon,  351  Putnam  Ave. 

John  T.    Culhane,   18  Flagg  St. 

J.  Culhane,  35  Boylston  St. 

John  Doody,  9  Sparks. 

John  Dooly.  269  Mt.  Auburn  St. 

John  J.  Donahue,  20  Decatur. 

A.  A.  Boston  &  Co.,  99  Broadway. 

Geo.  W.  Gale  Lumber  Co.,  640  Main 
St. 

Heffernan  Bros.,  404  Columbia  .St. 

Thomas  J.  Hind,  19  Milk  St. 

Frank  Larner  &  Son.  14  Mill  St. 

Chaa.  Linehan.  1480  Cambridge  St. 

Geo.  H.  Lowe,  177  Mass.  Ave. 

Samuel  McCullock,  49  Erie  St. 

T.  J.  Murphy  &  Co.,  473  Main  St. 

Michael  O'Sullivan.  11  Riverview  Ave. 

Hycent  Purcell,  441  Main  St. 

John  T.  Scully  &  Bro.,  84  First  St. 

Luther  P.   Slavin,   61  Broadway. 

Jeremiah  Sullivan.  25  Willard  St. 

Taylor,  Carr  &  Andrews.  Burney  St., 
near   First. 

M.  F.  Tracy  &  Sdu.  74  Boylston  St. 

Wm.  H.  Wood  &  Co.,  13  Broadway. 
CHELMSFORD- 

J.    W.    Robinson  &  Co. 
CHELSEA— 

Daniel  Coughlin,  243  Webster  Ave. 

J.  P.  Morgan.  237  Spruce  St. 
CHICOPEE— 

Patrick  Beston. 
Benj.   F.   Dotney. 

Michael  Hickey. 
CHICOPEE  FALLS— 

John  D.  Sullivan. 
CLINTON— 

Devine  &  McBridge. 
COTTAGE  CITY— 

F.  P.  Bunker. 
DAN VERS— 

Edw.  L.  Kelly. 

EAST  HAMPTON— 
Geo.  W.  Hendricks. 
Thos  Quinlan. 

EAST  WALPOLB— 
Andrew  Carberry. 

EVERETT— 

A.  E.  Blanchard. 

Fessenden  &  Libby  Co. 
FALL   RIVER— 

William  Beattie. 

Beattie  &  Cornell. 

Callahan  &  Daley  Co. 

Henry  N.  Cash.  522  Slade. 

John  Crowe. 

Joseph  M.  Darling. 


PLYMOUTH- 


Sulllvan  &  Son. 
ITPORT— 
b   Bros, 
,  GreBly  &  Co. 

t- 

■  &  Sons. 
[ CBNTRE- 
lulcloon. 

Lally,  37  Main  St. 
[  Hannam. 
&  Co. 

'ooa  &  Co. 

Bftlley.  70  N.  Elm  St. 
■        .  133  Bvuth. 
Laymaii,  »I>  Maple. 
'  Matbews. 
ra  thews. 

.  39  Monroe, 
rhalen. 
fc  Whiting. 


&   HaU.    23   Hamlin    St. 
(vanny.  154  Mailison  Ave. 
Devanny.     180     Columhua 


:  Cheney.  4S  Clspp  SL 

Mllcm,  ElOK  St, 

llBlplne,     Dalton     Ave    and 

a  8t, 

dy,  IS  Oak  St. 

t  Morrow.  E8  Norih   B(. 

,  Humphrey,  15  Stnildara  St. 

rohner.  166  North  8t. 

erkham,    17S   First    St 

^  &  Co..  £3  W.  Hduaatonlc 

,  Petlthory.  lis  Aider  Bt. 
■IWEU,   n  Pleasant  St, 
a.  Turner.  47  Lake  S(. 


HBrklnB   BrOB.,  B7 
C.   B.   HuHton.   Cli 
1  Johanson. 


I  Arthur  St. 


Alex 

Lauren  I  lus  KlanK.  10  Curlia  St. 
S.    N.    Msloney.  SO  Payelle   St. 
Chns.  W.  MoKeusle,  28  Intervale  St. 
E-ivi.  Menhlnlck.  10  S.  Walnut  St. 
Swan  J.  Peterson,  35  Alliertlna  St. 
Michael   Shea.  30  Bunker  Hltl  Ave, 
AiiBiiat  Siberg,  B  Nelson  St. 

P.  J.  Willloms.  !•  IndepeniJenoe  Ave. 
READING— 

E.    H.    Forbes. 
REVERE— 

Geo.   H.   Lancaster. 
SALEM— 


ndloolt  St. 


:    Driscoll, 


T.  H.  Barge  nt- 


J.  E.  Traak. 

Jas.  J,   Welch  &  Co. 
BOMBRVILLE— 

T.    Allen,    IK  Cedar. 

Bdrthoidmew   Burke,  lii  Lowell. 

ChrlBtapher  Burke.  US  Cedar. 

Owen  Cunningham.  7S  Waah. 

Edwin  P.   CushlnB.  12  Central. 

Theo.  J.  CuahlnK.  3S  Beacon. 

Daniel  A.   I>orey,  15  ADCAeton. 

T.  H.  Gill,  2!  Bonalr. 

W.  J.  McCarthr  &  Co.,  it  Bonalr.  ] 

Rulton   &   Woods.   88   Broadway. 
SOUTH  BRIDGE- 


SO  I'TH  I 


Ivln  Clafiin. 


AMIf 


fHAM- 


SPRING  PI  ETLD— 

Geo.  H.  Blodget,  337  Central. 

Peter  Burke.   IS  Osgood. 

Michael  Curtis.  116  Plorenee. 

Jeremiah  R.  Driscoll.  3SG  Liberty. 

IVoodward  Murkland,  14  Lafayette.  1 

Vila  A.  Shaw.  86  Dawes. 

D.  D.  S<praeue,  342  Main. 
STONEHAM— 

Geo.  U.  NlcholB. 
TAUNTON— 


.   Blacli 


S2  I'n 
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W.  A.  Cole  *  Co. 

T.  W.  Klnser  Si  9( 
John  L.Blly. 
WAHK- 

NeUlgm. 
WARRBN— 

n  Keen  tin. 

WATERTOWN— 

David  F.  Tripp. 


.   Qulgley,   £32  Main. 


Daniel  P.  Day. 
■WEST  BERLIN— 

istun  &  Co. 
WEST  CHELM8FORD- 

H.  E.  Pistcher. 
"WEST  EVERETT- 
MI  ohael  Talent  &  Co, 
WBaTF-IELD- 

WUiiam  Dlneen. 

Geo.  R.  Miller, 
WEST    MEDFORD— 
A.  Halcomb  &  Co. 
lis  G.   BraBdon.  43  S 
WEST  NEWTON— 

Wm.   H.   MaKUe. 

ThomaB  P.   Mague. 


Cralb  &  Trumbull. 

Simon  J-  Sonovan. 
WOBURN- 

J.  M.  EUlB  &  Co..  Salem  S 

Patrick  Farrey,  22  lludaon  : 

J.  F.  Kelley.  IM  ArilnBton 
WORCESTER- 

F.  L.  Allen. 

Geo.  W.  Carr,  BB  Main. 

Geo.  H.  Cutting. 

H.  L.  JenkB  &  Son,  B  Cryst; 

Henry  Mullen  &  Son. 

NorcrOHs  Bros. 

Nicholas  R.  Power  &  Co.. 
field. 

Worcester   Artifioial    Stone 
Bargeam. 

MICHIGA1I. 

ADRIAN- 
Thos.  aimberl. 


S.  S.  Brown  &  Co. 
Dean  &  Dean. 
Schumacher  &  Son. 


iinAirutn.njiAJTJ  in/iJiruTruTj  x/TjuiJijiJirLrTJt/irLrLruTrLf  irt/irLrLruiA/iA/rLnfl 

I  HOW  TO  BUILD  IP  BUSINESS 


The  cardinal  point  in  business  success  is  to  make 
yourself  known  to  every  person  who  can  add  anything  to 
your  business. 

It  Is  not  possible  for  you  to  know  ail  these  people,  but 
they  can  be  made  lo  know  about  you.  This  is  your 
advantage. 

Advertising  does  this.  It  opens  the  field.  Success  de- 
pends on  how  wisely  this  advertising  is  done.  If  it  reaches 
people  in  your  line  it  pays. 

if  you  want  business  from  the  field  represented  by 
Municipal  Engineering  Magazine  it  will  pay  you  to 
advertise  in  it. 


I  Don't  You  Want  Equal  Advantage  in  tliis  Field 

mJU  A/vfi/uinjuTrLn  ruuvvuvui  tuvuvutjiti  rurnj^/uijin  jTJULfinjrjin'i/ifl 
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>ung. 

:B0R— 

aumgrardner,  217  5th  Ave. 

tros,  550  Ashley  St. 

Pickard. 

; CREEK— 

ackofeft. 

•empsey. 

Halladay. 

L«wls. 

Vfilten. 

&  Munroe. 

?age  &  Co. 

leeper. 

rY- 

Z!ampbell. 
Fehrenbach. 
Hurley. 
Meaeher. 

)rth  American  Chemical  Co. 
&  Wolfe, 
^erry. 
in. 

G— 

5arlow. 

Pratt. 

V^hitford. 

s"  HARBOR— 

Hartman.  328  Lorette  Ave. 

[ER— 

JV.    Egffers. 

Gerhard  t.  ' 

Liorson. 

!.  Marten. 

PIDS— 

li   Davey,  028  S.   State   St. 

Moore. 
SVhlte. 

«AC- 

^assler. 

t  &   AnderscHfi. 

E3T— 

Bell. 

lohue. 

*rocissl. 

loehm. 

*.  Roehm. 

Ames, 
r.  Thompson. 

OTTE— 

Campbell. 

G.   Riley,  430  Island  St. 

Warner. 

ATER— 

Carpenter. 
Hanna. 
s  &  Faust. 

&  Raymond. 
Sweet. 

UR— 
Keyes. 


DETROIT— 

Robert  M.  Adams,  4  Uncoln  Ave. 

Albert  Albrecht,  1017  Union  Trust 
Bldg. 

Alcatraz  Construction  Co.,  C23  Ham- 
mond Bldg. 

American  Cement  Tile  Co..  221  Con- 
gress St.   W. 

American  Construction  Co.,  1111  Ma- 
jestic Bldg. 

American  Contracting  Co.,  619  Ham- 
mond Bldg. 

B.  Armstrong  &  Co.,  59  Gratiot  Ave. 

Courtney  F.  Babcock,  84  Howard  St. 

Barber  Asphalt  Pav.  Co.,  420  Ham- 
mond Bldg. 

M.  W.  Bartholomai,  374  Hancock 
Bldg. 

Batchelder,  Waamund  &  Co.,  70  At- 
water  St. 

Wm.    Beebe,    270  McGraw  Ave. 

Alex.  Bell,  455  Campbell  Ave. 

P.  A. 'Billings  &  Co..  234  Qriswold  St. 

M.  Bloy  &  Son,  12  Peninsular  Bank 

Bldg. 
John  Bolin.  906  Bellevue  Av«. 
George  M.  Bolton.  430  Lincoln  Ave. 
Anthony    Breitenback,    17    Exposition 

Bldg. 
The  E.   A.   Bresler  Co.,  26  Lafayette 

Ave. 
Geo.  A.  Burch,  518  Seventeenth  St. 
W.  J.  Burton  &  Co.,  164  Lamed  St. 

W. 
Tlton.  Campao  A   Son. 
J.  D.  Candler  &  Co..  177  High  St.  E. 
H.   Carew  &  Co.,     210    Jos.  Campau 

Ave. 
Carkin,   Stickney   &     Cram,     foot   of 

First  St. 
A.  J.  Carmichael,  11  Kauter  Bldg. 
Michael  H.  Carroll  &  Son.  684  6th  St. 
L.  F.  Cassidy,  790  Lincoln  Ave. 
Alexander  Chapoton.  Jr..  40  Fort  St. 
Chase  Construction  Co.,  1321  Majestic 

Bldg. 
Cleveland  Silex  Stone  Co.,  19  Wood- 

Ti^ard  .A.V6 
Antolne  Corbellle,  1059  14th  St. 
Geo.  M.  Cosper,  144  Forest  Ave.  E. 
Cornelius  J.  Cronin,  267  6th  St. 
Crosman  Gregory   &   Co.,   49  Hodges 

Bldg. 
Cummings    Conduitt    Co..    620    Union 

Trust  Bldg. 
Currie  &  Conn,  foot  Mt.  Elliott  Ave. 
Geo.  El  Currie,  1250  Jefferson  Ave. 
James  Cuttlns.  184  ::3rd  St. 
J.  J.  Deppert,  743  Beaubien  St. 
Chas.  J.  Depuy.  978  Greenwood  Ave. 
Detroit  Artificial  Stone  Walk  &  Floor 

Co..  S.  W.  Cor.  Hastings  &  Benton. 
Detroit    Cedar   &    Lumber     Co.,     504 

Cham,   of   Com. 
Detroit  Cement  Sewer  Pipe  Co. 


DIRECTORY  OF  AMERICAN  CEMENT  INDUSTRIES. 


Detroit  Conatructton  Co..     9     Cleland 
Bids. 

Louis  Erard,   IM  Park   Si, 
Geo.    Farweli,    150   Willla   Ave, 
Field  A  HlnrhmHn. 
John  Finn,   12  Fort  St.,   W. 
Mlobaet    Finn,    Ulfi   Pine   St. 
Foley  Bros..  716  SIti  St. 
J.  A.  Foster.  359  Field  Ave. 
W.  J.  Frazler.  73  Thaddeua  St. 
Henry   Frederic.    Oi  Bcotten   Ave. 
A.  D.   FHngB,  ]S6  Adelaide  3l. 
Osignler  &  Dresslerr  294  Catherlae  St. 
John  B.  Oalvon,  2S6  Selden   Ave. 
Mr.  Gartner,  !1  Fbrt  Bt. 
a.   W,    Qllbert,   30  Gllman  St. 
P,  H.  Qoddani,  100  Theodore  St. 
ChB,H.    Qoddeeria    &    Co..    295    Town- 
David  Good.  981  Ruaaell  at. 
jBmeB  Ooodman,  153  15th  St, 
Peter   C,    Gossaert    Sc    Son,.    HI    Mel- 

Archlbajd  Grsnl.   40  Fort  St.   W. 
Jamea  Grant.  40  Fort  St.,  "W. 
Michael  J.  Grunn.  104  Latterly  Fl. 
Thomas    P.    Grout,    Wabash    St.,    N. 

Grand  Boulevard. 
Otto   B.    C.    Ouellth.     823     Hammond 

Bldg, 
Jumaa  Hanley.  40  Fort  St.  W. 
James  8.  Hardle.  108S  4th  Ave. 
James  Hartness,  4BB  Jos.  Campau  St_ 
J.   H,   Harvey,   ISl  Lincoln  Ave, 
Heard  Cut  Stone  Co.,  625  Uncoln  Ave. 
Richard  HelBOn,  21  Oilman  St. 
Wm.  H.  Henderbon,  21  Forest  Ave 
W.  M.  Hlhbier,  1221  Trumbull  Ave. 
A.  G.  Hollands,  1I2S  Vlnowood  St. 
Huebner  Mfs,  Co..  23fi  Fort  St. 
Hiram  H.  Hunter,  26  Port  SI, 
J.  Q,  HutEel,  1J9  Baltimore  Ave,  W. 
Interior    Construction    and    Iroprovc- 

nient  Co..  33  Peninsular  Bank  Bldg-. 
International    Construction    Co.,    J120 

Cham,  of  Com. 
Thomas  Jenner,   B7  Shelby  St. 
John  W.  Jones,  917  151  h  St. 
Conrad  Keller,  657  Canfleld  Ave. 
Thomas  Kennedy,  Crawford  Ave.   N 

Fort  at. 
Thos,  J,  Kennedy,  114  14th  Ave. 
G.  H.  KIne,  1006  Brush  St. 
Jamea  Klngsley,  447  Bags  St. 
Aaron  C.  Klnner,  326  Selden  Ave. 
Job.  J,  Koerber  &  Co.,  Sg  Hnle  St. 
George  Kopp.  23  Detlloft  Ct 
Michael   Lally,   93  High  St. 
Wra.  P.  Langlev,  161  Elizttbath  St.  E, 
Wm.  Laprtn,  946  Concord  Ave. 
John  H.  Laurie,  55  Montcalm  St. 
IjOuIh  Lemke,  30  Cleveland  Bt. 
I*nnaQe  Bros.,    D,    Peninsular   Bank 


W.  H.  McCaualand  &  Son.  116  L 

St.  W. 
Duncan  H.  McDonnell.  S13  Dli 
John  McLaughlin  &  Oo„  759  lU 
L.  Q.  McKdnards,  £03  Uncoln 
G.  P.  Magann,  «  Campau  BIA 
Jaa.  E,  Marentelte  &  Co.,  121  I 


r,  J.  Mas 


I,  3ff!  McKltistry  A 


Hern 


t  A.  Mel] 


430   t 


s.  809  Stanton  Ava.' 
J.  A,  Mercler,  211  Hammond  BM 
Henry  Merdlan  ft  Co..  499  Chen 
Randall  Mitchell,  in  Forest  Av 
Frank  Moore,  636  Warren  Ave. 
Patrick  Moran,  40  Fort  St.  W- 
ThoB.  Mulr  &  Son,  1101  Union 

Bldg. 
Nicholson   Mfg.     Co.,     4fi6     BHJ 

Nutt  &  Clark,  40  Fort  St. 
H.  P.  O'Connell,  15T  Larned  SI. 
Frank  Odien,  637  CUton  Ave. 
Hugh  J.  O'Donnoll  &  Son,  40  Po 

A.  J.  Orth,  ie«  HastingB  St 
Orlman   &  Co..   1099  Wabash  A' 
John  J.  Owen,  9  Kim   St. 

J.  R.  Pearaon  Co..  19  WUcoi  9( 
Penlnaular  Artlndal  Stone  Co, 
Pittaburg    Artifida!    atone     Co, 

flth  St, 
Ferdinand  Porath.  SI8  2Sth  St, 
JulliiS  Porath,  1493  ISth  St. 
John  W.  Power,  104  Wayne  SI. 
Leonard   Price,  137  Longley  An 
Putnam  &  Moore,   40  Port  St  ' 
Raymond  Broa..  S3S  ButSB  St. 
H.   J.    Reading  Truck  Oo..  IS  fl 

bridge  SL  B. 
Henry  Rebbeok.  2fiS  Merrick  Av 
Wm.  H.  Reich,  «0  PuKord  Ave. 
Geo.    Reynolds,   842    Superior  8b 

B.  K.   Roharts  &  Co. 

R.    Robertson    &    Co..      N.      B. 

Hasting  &  PIgnette, 
Nelson  J,   Rogers,  385  33rd  St. 
August  H,   Rose,   416  Mich.  Av*, 
Michael  Ryan  &  Son,  94  Iroi    " 
Wro.   H.   Savory,  924  2Sth   8t. 
Hilary  Schaefer,  US  Maeonjb  9ti 
Edward  Schafer,  369  Macomb 
Schllllnger  Bros.,  8.  W.  Cur 

&  D.  G.  H.  &  M.  Ry. 
Scholl  Bros,,  40  Fort  St.  W, 
Thoa,   P.   Sheehan.  92  Sprui™ 
John     N.     Singleton.     368 


G.    E.    Smith    &    Co..    1209    Ua 

Bldg. 
J.  E.  Smith.  8.  W.  Cor    Forest 

and  D.  G.  H,  &  M.  Ry. 
John  M.  Spauldlug,  40  Port  at. 
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'Continued. 

peier,  270  Williams  Ave. 
Spicer,  7  Harrington  Ave. 
y  Bros.,  83  Beacon  St. 
n  Starrs,  250  15th  St. 
.  Bros.,  40  Fort  St. 
Stevens,  12  Griswold  St. 
;1   Sullivan,  721  Cass  Ave. 
Pav.  Co.,  182  Sullivan  Ave. 
..    Thick     Mich.    Ave.,    W.    of 
ral  Ave. 
-s  Bros.  &  Co.,  711  Hammond 

I.  Traves,  335  5th  St. 
Bros.,  521  Mullett  St. 
J.  Trumbull,  22  Sidney  Ave. 
an  Marble  Mosaic  Art  Co.,  98 
h   St. 

Co.,  126  Woodbridge  St.   E. 
>  S.  Vivier,  189  Avery  Ave. 
Vagner,  734  St.  Aubin  Ave. 
•n  Hock  Asphalt  Pav.  &  Roof- 
:o.,  S.  W.   Cor.  Ills.   St.  &  D. 
.  &  M.  Ry. 
tVhite,    740   8th    St. 
>.  Whittaker,  189  Selden  Ave. 
•ine      Construction      Co.,      717 
mond  Bldg. 

aid  S.  Wood,  362  Ash  St. 
Zander,  1030  25th  St. 

lAC— 
3ishop. 

Andrew. 
D— 

I   Paving  Co. 
dyear. 
\— 
>ey. 
Brock, 
ns. 

one;- 

Jrant. 

:all. 

Folsom. 

HAVEN— 
lark. 

LEDGE- 

DeWitt. 
Gillam. 
earce. 

RAPIDS— 
.nderson,  48  Alex  Ave. 

Boye3,  275  Stocking, 
f  Brooks,  40  N.  ITnion. 
;11  &  McNabb. 
Careriii. 

Curtis  &  Co. 

^rand  Rapids  Sidewalk  Co.,  40 
1. 

Gilner,  451  Grandville  Ave. 
a  Glauz,  285  First. 
Rapids   Sidewalk   Co.,    109  Ot- 

Stone  Co.,  87  Kent. 
I  &  Appleyard. 
th  &  Son. 
•,  Owen  &  Ames,  721  Ottawa. 


Grand  Rapid* — Continued, 
J.  B.  Holy.  289  w:  Broadway. 
M.  A.  Deliner,  273  Watson. 
Thos.   Martin,  101  Central  Ave. 
Mathewson  &  Kloote,  842  E.  Fulton. 
H.  P.  Miller,  206  Sinclair. 
J.  C.  Murray,  23  Hailley  PI. 
James  McDermott. 
James  O'Hara.  353  S.  Lane  Ave. 
Wm.  C.  Osbun. 

C.  H.  Pelton. 

John  Powers,  104  Hovey. 

A.  H.  Prange.  334  N.  loni. 

H.  M.  Reynolds  &  Son,  corner  Lotfls 

and  Campau. 
Lieonard  Schneider,  246  Cass  Ave. 

E.  W.  Seamans,  97  N.  Ottawa. 

D.  W.   Vandermeulen,  528  Ottowa. 
C.  B.  Williams,  30  Henrietta, 
Valley   City   Artificial   Stone  Co. 

GRE3ENVILLE— 

W.  R.   Holden. 
HASTINGS- 

Covert  O.  Freer. 

Hastings  Cement  Walk  Co. 
HILLSDALE- 

F.  M.  Stewart. 
HOLLAND- 

T.  Ten  Houten. 

Frank  Orting. 

Peter  Orting. 

Wm.  Wanroy. 
HOMER— 

R.  J.  Harlow. 
HOWELL- 

C.  C.  Scheffen. 

John  Tinnard. 
HUDSON- 

Wm.  Coppius. 

John  McGinnis. 

S.  Pettit. 

Wm.  Sharr. 

Joe  Wolf. 
IRON  MOUNTAIN— 

R.  Meyers. 

F.  E.  Parmalee. 

W.  H.  Sweet. 
ISHPEMING— 

John  Anderson. 

Gustav  Lindborn. 

Alex.  Swanson. 
ITHACA— 

Ira  Boveo. 

John  Branson. 

Orrin  B.  Churchill.  Box  63. 

J.  Hall. 

Chas.    Kerr. 
JACKSON- 

T.  C.  ^rooks  &  Son. 

Joshua  M.  Brooks,  110  1st. 

C.  A.  Howlnd.  15  Dwight  Bldg. 

Louis  Jagnow.  160  Johnson. 

Robert    Lake    Co.,    Liberty    &    Mil- 
waukee St. 

E.  C.  Van  Leuven,  Bennet  Bldg. 
Sam'l  Pickleo,  303  S.  Water  St. 

E.  J.  Tobin  &  Co.,  145  W.  Pearl  St. 
Robert  Way,  322  Backus. 


KAX.AMAZ0O— 

■■■■ 

Gahl'  Peters. 

'  Thos.    Hew. 

Kalamaioo    Supply    &    Cuiistruotton 

W.  R.  Jonea. 

Co, 

John  Roe.  607  Douglas  Ave, 

Hobt.  B.  Nice. 

John  J,  BaleH.  316  W,  Walnut. 

J,   J.   OlBon. 

Tho«.  Sales.  130  Burr  Oak. 

Putnam  &   Co. 

Daniel   D.   Streeter  &  Co. 

Smith  &  NelBon. 

Peter  Vande  Paldsr.  3fi6  Burr  Oak. 

NEGAUNBB- 

I.AKB  LINDEN— 

S-  E.  ChauBsee. 

Calumet  &  Hei:la  Mining  Co. 

S.    F.     Pearee- 

Rohm  A  Richard. 

A.  Slndquest. 

I.AN81NG- 

NILES— 

Martin      E.       Fltwatrtck.      813      St- 

Wra.   Evlck. 

Joaeph  St-,  w. 

Lanalns;  Artificial  Stone  Co- 

OTSBGO- 

Pred'k  M.  Rounsvllle. 

John  Kelly. 

Woodcock  &  Neal. 

Wra.   Healy. 

PETD3KEY- 

G.  P.  Deraoreat. 

E.  K.  Earl. 

C.  D.   Smith. 

Prank  Me«lnnis. 

R.  A.  White. 

Dudley  McDonald,  616  E.  Mlchiganl 

I^AURIUM— 

Phil  Rlkorr. 

Dan.  McI.*od. 

PONTIAC— 

George  Morria. 

L,UDlNQTON- 

Chas.    Brown. 

MANISTIQUEl- 

j.    M.    Baker. 

W.  a  Ramsey. 

Garret  S    German- 

MARINE  CITY- 

J.   C.   Kalameler.   9r. 

Gc«.   Denny. 

Loula   Kreutzman. 

MARSHALL- 

F-  D-  Jenks  &  Co. 

G.  A.  Breigel. 

T,   MoGonagle- 

John  CuisoElnB- 

H,   H.  Day  &  Son. 

A-   J.   Smith. 

Edgertoii  BroB. 

.ToB.  A.  Thomi>Bon. 

John    Renlschler. 

L,    F,    Zella. 

MENOMINBJB- 

qUINCT- 

Wm.    Bane.   Sia  Slephenson   Ave. 

Whltney  &  Co- 

MIDLAND- 

REED  CITY— 

J,   C-  HamUton. 

,        Midland    Stone    Co. 

SAGINAW— 

MONROE— 

John  C,  DaviB. 

Geo.   Dorner, 

A-  H-  Delonjop  A  Son.  lOffl  L«| 

Geo-    Hagg. 

O-  L-  Delonjoy,  US  AnneBly, 

Chaa-   Ktbbee. 

John  W.  Foratnar,  3043  Court  E 

Chaa.   A-   Maurer. 

John  J.   Granville,  902  Morgrai 

John  Maurer. 

MorrlB   C.    Helnemonn,    1114  Cl 

John  achraid. 

l^mson  &  Crowley. 

MT.   CLEMBNS- 

Lalonde  Bros. 

Jamea  Fenton. 

Kerns  &  Spence. 

■       Geo.  H-  NicholB,  269  N.  Gratiot  Ave. 

J.    C.    Shultr.   232  N-    Fourth  A 

Wm.    H.    Carpenter. 

Ira  Vesterlelt,   102S  Bmerson. 

J.  P.  Hidey. 

SAVLT  STE  MARIE3- 

Michael  Bennett- 

I,.  D.  Newton.' 

Slmond    Dumond. 

Lewis  Wells. 

Hughos  Bros.  &  Bangs. 

MIJNISINO- 

Jas,  I,   Llpsett- 

Jos.    Kaekannet. 

MUSKEGON- 

MtchlBBn  Lake  Superior  Power 

T.  H.  Riddle  Construction  Co. 

A.  W.  Clark. 

SALINA- 

kCE- 
niltwe]]. 
BAY  CITY— 


,  lOth. 
:  CITY- 
y  Rock  Fneed  atone  C 
^cCauIey, 


H1NNB80TA. 

fLEA— 

wmliilck. 
I»RIA- 


LARQE  USEES  OP  CEMENT. 

DL'l.UTH— 
Barneu  &  Record  Co..  26  Mesaba  hik. 
Harmony   Bartlett.  17  oth  Ave.,   W. 
H.  C.  BrowD.  m  B6th  Ave,,  W. 

■.,  W. 
Davis  &  Davto.  Trual  Co. 'a  BIdg. 
Chaa.  J.  Frederlckson,  Cham,  ot  Com, 
D.  P.  Hood,  Memba  blk. 
Hu«o  &  Tims. 

King  &  Steele.  32  W.  Superior  St. 
MacLeod,  Campbell  &  Smith,  Lones- 

dale  BIdg. 
Saml  Menl. 


J.  F.  I 


I.  2609  W.  Bd  St, 
;c.  t-onesdale  Bide- 
Andrew  Shaw,   Burrows  Bldg. 
Henry  SmltH,  2629  W.  Id  Si. 
Cha^B.  Stone,  Lake  Ave.,  near  canal- 
K  J.  Stone,  «7  W.  Michigan  3t. 
Jno.  Sundquist.  2238  W.  8th  31. 
Thofl.  Thorbum.  214  Palladlo  St. 
Wallerwocth  *  Fee.  Lonsdale  Bldg. 
FARIBAULT— 
Jacob  Bertolng. 

FaMbanlt        Centeui        PavemeHt 
Worlu.     Warren    Smllb,    Prop.. 
esl  W.  lut  81. 
P.  J.  Gallagher. 
A,   M,  Hatch. 
O'Neil    &    Son. 
GLENCOB- 

Burkharl   &    Nubbe. 
HIBBING— 

8.   W.   Gallaeher. 

Penobscot  Mlnlne  Co. 

Stevenson  Mining  Co. 
LAKE   CITY- 

Martin   Olaon. 
I>H  SUBtlR- 

Iten  ft  Lawaon. 

W.  H.  Tomlinaon. 
LITCHF1EU3- 

Ous   liAiblad. 

Mr.  Pane, 

Ole  Wlcklund. 
LITTLE  FALLS- 

Geo.  Cornip. 


,    D.   Hariao 


F.  Porter. 
MANKATO- 
Fowler  •&  Par. 

Mankato  Sidewalk  Co. 
Nyholtn  ft  Carlson. 
MINNEAPOLIS-  __ 

Anchor  Stone  Sidewalk  Co.,  2816  Lyn- 


Af(n»«i/.'.H»-Cui'«ii««/. 
Balcb  ft  PBpi)ard,  248  Hennepin  Ave. 
Barnelt  Jk  Record  Co..  303  Corn  Exdi. 
J.  A.   Beaaoa.  2631  Duiiont  Ave.   B. 
U   C,    Bers.  308  a  3rd  St. 
J.  A.    UoHn,  332.  BoKoa   Blk. 
C.  F.  Breltensleln,  »8  iMh  Ave.  N. 
O.  W,    Brown,  139  B.  4th  St. 
1*   Biihl  ft  Co.,  261  3rd  Ave,  S. 
Jamea   DuroB.  33ia  ISth   Ave.   S. 
J.   H   Barns,  SSOl  IGth  Ave.   S. 
Caniioy  ft  Howe,  1013  Lumber  Bxch. 
AUKUst  Cedaralrand,  BIB  Central  Ave. 
U.    U    Chnderick   &  Co.,    2934   Nleolel 
Ave 


Columbus  Sfone  Sidewalk  Co.,  iS43  E. 

IJike  St. 
B,    F.    Comatock    &    Ca.    Iffi   Centra! 

Ave. 
a»o.  Coi*e,  306  Boston   Blk, 
Crit'enden  Rooting  &  Mfg.  Co..  704  S. 

Eth  St. 
Cronk  &  Eull,  Globe  Bldgr. 
Cl>OWn  Iron  Worka,  113  3d  Ave.  S.  E. 
T.  F.  Curtis,  610  Bank  o£  Com.  Bldff. 
Anilrew  DbJiI,  2707  Riveraide  Ave. 
DlsHetle-Criomon    Co.,    408    Hennepin 

Ave. 
Harry  Downs,  1707  Park  Ave. 
Drake   Mantel     &     Tile     Co..     510  id 

Ave.    8. 
B.  A.  Salon,  2416  N.  K   Polk  St. 
J.  ft  W.  A.  Elliott.  «a  Lumber  Excli. 
Blvensta  &  Hagstrom.  <iU6  33d  Ave.  N. 
FhkbId  Broa.,  328  5.  E.  Delaware  St. 
John  Fageratrom,  3136  BlnlEdell  Ave. 
A.  W.  Fields,  509  Humbolt  Ave.  N. 
J.  H.  Fisher  &  Son,  15  S,  Eth  Bt. 
Flour  City  Pavlne  Co.,  613  ist   Ave. 


N.  . 
Franklin  Stone 


lalk  Co., 


C.   F.  Hagim,  230  Liunber  Exeh. 

W.   H.   Halght.  323  Ave.,  N. 

Halvorson  &  Rtcharda  Co.,  510  Globe 
BIdg. 

Ulchael  Hanley,  2633  Stevens  Ave. 

a  M.  Hanley.  227  N.   E.  Polk  Si. 

Healon  &  Ellison,  181S  1  Ave..   S. 

Hennepin  Paving  Co.,  1309  8.  ath  St. 

Chriatopher  Hllken.  252S  N.  E.  How- 
ard Bt. 

C.   H.  Hllle,  210  Lumber  ESch. 

01>(  Hofl,  aao  Lnmbrr  Bxi^li. 

Forster  Jamea.  717  Iflth  Ave..  S. 

John  Johnaon.  2732  Franklin  Ave,,  R, 

Bernard  Kavenhoerster.  11 B  14th 
Ave,.  N. 


D,  F.  Kreklan,  ISIU  N.  nth  St. 
W.  H.  Lammas.  123  2d  Ave. 
C.  J.  Laraoti  &  Co.,  Holmes 
W.  M.  Lasley.  300B  BryanI 
Leek  ft  Prince.  21B  S,  7th  S 
H.  H.  Leitrhlon  &  Co.,  213  8.  t\ 
W.  N.  Ldghton  Co,.  213  8.  eth 
Llbby  A  Nclnoii,  248  Xll  At 
Linton  &  Co.,  601  N.  Y.  Life 
H.  A.  Lovern,  £822  Lyndale  A 
Luttgen  &  Griffith  Co,,  746  W, 

A.  E.  McCallum.  SS5  20th  A< 
J,  A,  McDougal,  1309  21st  Ave., 
AngUB  MpLeod  Co.,  409  6th  A 
F.  G.  ML'Utltaji.  4  B.  E.  Bth  St. 
R.  McMillan  ft  Co.,  li: 
A.     MoMuIlen    ft  Co,. 

Ave. 

Minneapolis  Paving  Co..  I2T  9. 
Minneapolis  Sidewalk  ft  Pay. 

Boston   Blk. 
Minnesota  Pavlne  Co..   Temp 


Neb 


1   Blk. 


ft    Tile  W( 


walk   Co.. 


B.  J,  Nesa,  503  RUBael!  Ave.. 
E.  L  Newell,  2ilti  Oakland  j 
Ecich  Newell,  2716  Oakland  A< 
J,  A.  Nordeen,  2410  Mth  Ave., 
Northern    Building   Co.,    509 


L   Brick   &    Flrei 


North  west  et 

Co.,   »  N,   ; 
North  western  Mantel  Co..  41 

St. 
J.  S.  O'Donnell,  318  iBt  Ave. 
Patrick  t>-Maller>-,  30B  KaaOla 
Matthew  Otter.  121t  N.  B.  Id 
J.  H,  Owen,  210  Li  ■  ~  ■' 
Pai'khiirst  Paving 

Loan   Bids. 
Puulsun  ft  Larson,  1704  Hth  A! 
Peterson     Bros.     Sidewalk    I 

Clinton  Ave. 
E,  D.   PieraDn,  ad  16th  Ave. 
Plymouth  Paving  Co.,   72S  I 

Peter  Robertaon,  32S  Henneplo 
Muglorne  Rocherord,  1101  15ttl< 
W.  F.  Qourke.  2520  Blooming 
Rydell  &  Carlson,  2114DupoQtj 

S,  M.  Schaak  ft  Co., ' 

M.   J.   Seymour,  1421  N.  Bth  S_ 
Edward  Smith,   n7  10th  Ava. 
Jeremiah  Smith,  2800  S.  r        " 
Standard    Construction    < 

lard  Stone  Sidewalk  Cd,,  I 


n   Blk. 

7   Paving   ( 


.    12th   .^ve,, 
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Svan.  331 S  Irving  5t. 
Taylor.   laH  N.   B.   Jeff.   81. 
»el  Tobin.  3701  EanerBon  Ave,  N. 
Tronianhauser,  SOS  The   Phoe- 

Clty  SMewalh  &  Pavliie  Co..  2Z1 
V.  AvB,   N.  E. 
lel  Vivian,   IU3  R  SUb   St. 
too   BroE..   GOl   Globe  Bldg. 

Wund«r.  MS  Lumber  Each, 
EVIDBO- 


agel  &  Co. 

Bchapekahm  &  Co. 
"ONNA- 

.   AnilerEon. 

AnderEon. 
^rdlck   Paviny    Co. 
FTONE- 


ipp. 

I  Sthaeter. 
k  SchlMlnger, 

^Inderaon,  671  E   Oeranluin   SI. 

t  Asdreen,  1237  Conland  St. 

SoTtela.  165  Fuller  St, 
^P  Brtid;,  6U.  Selby  Ave. 

l»iHn  &  Bod,  406  Ekidlcott  Bldg. 

I^tj-an  Co.,  330  Globe  BIdg. 

,  Cameron,     173     E.    University 

Bungardner,     SOI     Bank   of 
i,  Bids. 

>a]y,  38  LiawBon  St. 
■  Deeka   ft  Co..    iS  NhL   G.    A. 
.BldK. 

t  IXiherty.  908  W.  7th  81. 
IJonnelly,  Montreal  Ave.,  eait 
idling. 
Donovan    ft   Son,    nu    rione<>r 

I  Bide. 

■  holln,  286  WlllianiB  SI. 
i  Stone  Co-,   709  Wabash  St 

Bros,  ft  Parher,  33  Nat.  G.  A. 

^SUs. 
~Wir,  US  E.  Paee  St. 

I  «  Bheplcy,   m   w.   LTniver- 


Th'is. 
St. 


Fltipntrick   ft    Son,   17   ' 


I.  Fiwlsen,  338  W,  Unlvetslty  Avo, 
G.    R,   FV>l«y,  S13  Osoeola  Ave. 
Foley  Bros.,  9  Gllflllan  Blk. 
C.   A.   Fowhle,   M3  Butr  St. 
G.   W,  Godfrey,  358  Van  Slyke  CouK, 
O.  J.  Grant.  SI  E.  Sth  St. 
F,   W.   Giierson.  3»  W.   7th  St. 
Joseph  Guertln,  20  3th  81. 


James  Hanson,  SSfl  E.  ilth  St. 
H.  C.   Harmon,   25  E  Hth   St. 
Hennessy  ft  Cox,  205  N.  Y.  Ute  Bldg. 
Huebner  &  Son,  1081  Aroade  SL 
Frank  Jackson,  17»  E.  Third  St. 
B.  J.  Johnson,  Wf  Thomns  St, 
Wm.  I*  Keete.  417  N.  Y.  Ufe  Bldg. 
Ki-ough  ft  Ryan,  31  Court  Rlk. 
Lange  Bros.,  537  IVnbasha  St. 
Predrlok  Leer.  BSl  Lafomid  St. 
Patrick   Leo,   7*  Oailield  St. 
August  Lettan,  G72  PlUc  St. 
A.    P.    Linden.  84  El   alh  SI. 
Llndqulst  ft  Llnd,  34  E  2d  St, 
R.  J.  Usee.  791  Holly  Ave. 
James   McClure,     60G     Pioneer    Press 

Blag, 
Peter  McShecry,  623  VVlnslow  Ave. 
Oustav  A.  Matuon,  679  E.  Geranium 

St. 
E.   E.   Merrill.   US  E.   Isabel  St. 
Minnesota  Stone  Co.,  "So  Ramey  St. 
Martin  Moehcle,   S9  E.   7th  St. 
Dav-id  W.   Moore  4  Co,,   728  Thomas 

St, 
Morris  &  Wait.  Drake  Blk. 
K.    P.   Myhre.  U7  Atwatet  St. 
John  Nevlii.  2S2  Harrison  Ave. 
Newman    ft      Hoj-,     311     Chamber  ot 

Commerce. 
Nicholson   Bros,,  2S8  W.   7th  St. 
Nickow  A  Dahlman,  ISO  W.  4tli  St. 
John  Norenberg  ft  Co..   MS  Westtm 

Ave.  North. 
Fred  C.  Norlander.  411  Case  St. 
North  wes 


erslty   ^ 


Portland  Stone  Co.,  KH  B.  4th  St, 
C.   D.   Pruden,  300  Merrill   Bldg. 
Andrew  Rankin,  484  Selby  Ave. 
A.  J.  Rheault.  388  Summit  Ave. 
O,   L.   Rheume.  597  Fafrvlew  St. 
William  Robertson.  1S£1  W.  id  St. 
F.    J.    Romer.  209  RainBey  St, 
A.    W.   Rylanfler.  761  York  St. 
St.  Paul  Bldg,  Co.,  m  W.  5lh  St, 
"'aul  Cement  Works  (J,  BBehman, 


Msr.). 


.    Bank 


St.  Pa<il-t',inlii,ual. 
L..    £.    Shields,    33   N 

BLdg. 

Peter  Stems.  33  Nat.  G.  A.  Bank  Bldg. 
Meil  Btewarl,  12<6  Charles  8t 
Leonard    Stockwell,    W7    N.    Falrview 

J.  C.  Sloddart,  HT  Ashland  Ave. 
Win.  H.  Stoddflrt,  «7  Cberokee  Ave. 
Chsrles  Stone.  £43  Burr  St, 
Olaf  Sundgaard.  EITl  Broadway. 

1.  F.  Postevln  &  Son,  450  Robert  St. 

Thomas  Wenlsch,  41a  Raroux  St. 

Winston  Bros.,  769  N.   Prior  Ave. 
ST.  PETER— 

Brogen  &   Couplln. 
SAUK  CENTER— 

B.   L.  Newell  A  Co. 

stapi.es— 

Batchtr. 


M.  ■ 


Miller 
VATEat— 

Albert  EriilE. 

StlUlnitter    Slone    Sldeniab    Co.. 
C«rl«)ii     A      SBBdqnlal,      Props. 
BnrlliiBto^  and  S.  lit  Sts. 
TWO  HARBORS— 

Christ  Carlson. 

N^son    FreebuFB. 

Chas.  F.    Nordslrom. 

Geo.  Spurback, 

John  Strom. 
WABASHA— 

Geo.    Buddy. 

J.  H.  Evans  &  Sons, 

H.  Fuller. 

J  no.   Oardner. 

F.   H.   Hard. 

S.    MyrletuB. 

John  Rafter. 
WASECA- 

Haugood  &  Honald. 

W.   F.   Rourke. 
WELLS- 

Schnelder,  Schultz  &  Co. 
WHJJtAR- 


WINDOM- 
J.   A.  Crane. 
Carl   Peterson, 
Frieel  BuHdlng  Co, 


CEMENT  WORKERS  ^ 


WINONA- 

PhlUp  Blasans, 
8.    D.    Van   Oorden. 
H,   J,  WUI1». 

Winona  Construction  Co. 
WORT  HINGTON— 
E.  W.  Cutlea-. 

,  HIS818BIPPI. 

BAY  ST.  l-OUIS- 

S.   P.  Driver, 

G,  Gardebled. 

Chaa,  Sawyer. 
BIIX)X1~ 

J,    D.    Barnes  &   Co, 

Harkness   &   Els  tetter. 

Thumpson  &  Eistetter. 
BROOK  HA  VEN— 

CANTON— 

M.   Alexander  &   Co. 
G.   D,    Lelteh. 
C.  OlBen  &  Co. 
COLUMBUS— 
B,  H,  Atkinson. 
W.  T.  Christopher. 
L,  J.  Kelly. 


E.   M.  nhtltalicr. 

JACKSON— 

W.  J,  UcGee. 

H.    M.   Taylor. 

Wells  A  Wells. 
MERIDIAN— 

H.   Dabbs, 

C.  M,  RubUBh. 

Mr,  Staub. 

A.  WlmbUBh. 
NATCHEZ— 

Bost  &  Chamberlain. 

L,   M,    i:)algarn  &  Bro.,  112  N. 


MMiljilHu  Mm,  St.OO  F«r  Ttlr. 


Municipal  Enginnrlng 
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•Continued, 
Scudamore  &  Qon. 
n  Stietenroth. 
D— 

W.  Worley. 
HRISTIAN— 
dcDonald. 
McDonald. 
HBSON— 
ickspn. 
Jorvan. 
Wilson. 
fURG- 
Sregory. 
lald  &  Shea. 
Parent. 
:  VAULEY— 
:eUy. 
Pearce. 
&  Alexander. 

Bailey. 

&  Ford, 
iippi  Mills. 
POINT— 
*iillington. 
A— 

ly. 

CITY— 
Davis. 
Glass. 
King. 

Moore, 
so  Newman. 

MISSOURI. 

\R— 
C^owden. 
ILLE— 
Hogan. 

:pieli>- 

lichards. 
JWICK- 
Carlo. 
Mitchell. 
Paiick. 
r  Zimmerman. 
3R- 
Day. 
7.  Ross. 
ORNIA— 
[nman. 
aON- 

Barrett. 

Fawcett. 

W.  Hall. 

Mar  cum. 
s  McClean. 
A.  Moore. 

Pollard. 
W.  Sloan. 

:>N- 

s  Chinchen. 

eun  Chinchen. 

aton. 

y  Hinkamper. 


CARROLLTON- 
Sidney  Kelky. 

F.  J.  Robinson. 
L.  J.  Shaw. 

CARTHAGE— 

N.   L.  Damon. 

McNerney  Bros. 

Wetherell  &  Co. 
CARUTHERSVILLES- 

J.   M.   Argo. 

G.  W.    Bradley. 

C.  W.  Cratty. 

F.  W.  Phlelger. 

G.  E.  Zimmerman. 
CE3NTRALIA— 

Will  Eaton. 
CHILLJCOTHE— 
O.  P.  Glore. 
Wm.  Glore. 
Huggett  &  Gier. 
J.  A.  McCarty. 

D.  T.  Peters. 
Geo.  Peters. 

S.  K.  Richards. 
CLINTON— 

W.    H.    Donohue. 

N.    H.    Duff. 

Joseph  Harness. 

P.  W.  Morrissette. 

B.  Taff. 
COLUMBIA— 

E.  F    Arthur. 
H.  C.  Bergman. 
J.  H.  Guitar. 

ELDORADO   SPRINGS— 

J.  H.  Smith. 
FULTON— 

Frances  Boand. 
GREIENFIELD— 

N.  Butterworth. 
P.  H.  Hull. 
HANNIBAL- 

Wm.  Camery. 

Chas.  Hanes. 
HIGGINSVILLE- 

L  C.   Mitchell. 
HUNTSVILLE— 

J.    H.   Minor. 
INDEPBNDE^JCE— 

W.   W.   Angel. 

Collier   Bros. 

John  K  Lewis. 

W.   M.   Randall. 

Wm.  Street. 

Chris  Tetler. 
IRONTON— 

R.    Hatson. 
JEFFERSON  CITY— 

Ernest  Braun. 

W.  H.  Kolkmeyer  &  Co. 

Jos.  Pope  &  Bro. 

H.  J.   Wallau. 
JOPLIN— . 

W.  W.  Fones,  1103  W.  7th  St. 

H.   C.  Hllsabeck.  1202  Grand  Ave. 

E.  J.  Overly,  118  W.  4th  St. 

C.  F.  Schilling,  P.  O.  Box  731. 


DIRECTOEV  OF  AMERICAN  CEMENT  INDUS'! 


itrdS^ 


KANSAS  CITY- 
Ain«rlraii  Asphalt   &   Mastle   i 

K»Jt  Bld^. 
Adam    Anns  irons     Contract  1 1 


J.  J.  Armatrong.  £C6  Baird  Bldg. 

W.  D.  AshdDWn,  19  S.  Klh  BX. 

Atkinson  Btob.,  ;a  N.  y.  Life  Bldg. 

J.   (-.   Ball,  IGn  Main  31. 

O.   M.    Banfleid,  2S2S  Flora  St. 

a.  B,  Barclay,  Navajo  Bldg. 

BHTter  Aaphalt  Qavlne  Co..  Gibraltar 
Btdg.     Henry  R.  Kasaon,  Supt. 

W.  A.   Boyard.  1313  Holmes  Bl. 

R.    J,    Boyd   Paving    &    Construction 
Co..  31i  Am.  Bk.  Bldg. 

J.  T.   Broiighal,  628  N.   Y.  Life  Bidg. 

Jamei  Burke.   722  Forest  St. 

J.  L.  Cannon,  1820  Euclid  Ave. 

JM.   Carney,   4020  Woodland  Si. 

Cheatham  &  Slonc,  512  Whltnty  Bldg. 

Colyer   Broa.,   Grand  &  27tli  StB. 

T.  O.  CombB,  816  Ind.  Ave. 

Cotter,    McDonald   &   Co.,   7H  Wyan- 
dotte St. 

J.  M.  Courtney.  900  E  ITlh  SI. 

Creech  &  Lee,  3oa  N.  Y.  Lite  Bldg. 

LoulB  Curtis.  W6  E.  19th  St. 

Day  &  Bon.  1511  E.  12th  St. 

F.  A.  DoddH,  Z30S  Charlotte  9t. 

C.  L.  Dunham.  2369  Bait.  Ave. 

Elk  Asphalt  Co..  315  Am.   Bank  Bldg. 

Blta>  Eroeriok,  411  E.   13th  St. 

W.  M.  Edwards.  216  Lyceum  Bldg. 

Tha  Fa  Ik  Co..  aoa  Nelson  Bldg. 

J.  H.  Fink.  200  Junction  Bldg. 

Henry  Gerlach,  24tb  and  Cypre«s  3ts. 

R,  M,   Gillespie  Conatructlon  Co.,  B04 
Postal   Tel.    Bidg. 

Qilaonite  Rooflng  &  PHVing  Co.,  716 
N.   Y.  Lite  Bldg. 

L   G.   Qipple.   3608  Baltimore  Ave. 

Robt.  Gray,  HT  E.  3th  St. 

B'.  J.  Hayiie,  B06  Whitney  Bldg. 

John  Henry.  321B  Laeuat  Bt. 

M.  C.  Hogne.  SIS  E.  14th  St, 

Bollinger  &  Mitchell,  1214  Main  St. 

ThoH.  Hook,  1910  Kaa.   Ave. 

Hoover  &  Mason,  514  N,  T.  Life  Bldg. 

J,    S.   Hopkins,   1010  Union  Ave. 

C,   T.   HoQiehan    (rotitractlng  Co.,   318 
EL   Dlh  St. 

Andrew  Jaroke,  209  Lyceum  Bldg, 

Charles  Johnson.  2414  E.  22d  St. 

Fred'k  Johnston,  3415  Vine  St. 

Ebuibs    City   Cement    Sidewalk    Co., 
107  E,  10th  at. 

Kansas  City  &  Oklahoma  Const.  Co., 

Sn  N.   T.  Life  Bide. 
XanSes  City  Stone  adewalk  Co.,  Pos- 
tal  TeL    Bldi 

Ddward  Kelly,  1112  Harrison'  St. 

TUT.  A.  Kelly,  MB  N.  Y,  Life  BWg. 

W.   M.   Keneflck.  14S5  Inde.   Blvd. 

H,  L.   Kenlen,  3320  Flora  at. 

J.  H.  Knapp,  1326  Askem  St, 


Knapp  &  Courabe. 

Latimer   &   fienning,     US     j 

Bldg. 
H.  C.  Llndsley.  1423  B.  Stb  E 
D.  W.  Lynch.  i26  Locust  Bt. 
Lynch-Mulholland    Com 


Co., 


LS   Malloy 

606  E    Mth    St. 

H 

L. 

Marks,  800  W.  30th  St. 

C. 

S, 

McBrlde 

816  E.    18th   St. 

R. 

Molloried.   601  Helat   Bldl 

Thoa. 

McNama 

McNarne 

y,  3363  Oak  Bt. 

M 

™  Mense 

•Mi  Hose  Bldg. 

ert   Meye 

s,    TroOBt   Park. 

H 

Middlet 

on.  9U  E.  3a   St. 

3112  Highland 

M 

url  Sldew 

atk  Co.,  Mass.  S 

Michael  Moran 

340  W.  6lh, 

Munger. 

924  Euclid  St. 

N 

s  &  Johnson. 

B 

IJorton, 

2329  Locust  31. 

d! 

C. 

O'Keete, 

lOOB  Union  Ave. 

Pa 

Eton  Co.,  2309  Pa, 

Pe 

let 

er  Contracting  Co.,  1011  Q 

Portland  Paving  Co.,  & 

Bldg. 
Pringle    &     Flowerree, 

Bldg. 

BIley  &  Olive.  UlS  Grand  Ava, 
Phillip  Bitchey,  1430  Cherry  Bt. 
Isaac  Robinson.  206  Lyceum  B\ 
Rock  Creek  Natural  Asphalt  a 

Whitney  Bldg. 
C.  P.  Rosenbury.  916  E.  14tli  SI 
T.   L.   Rowland,  IBB  Vine  Bt. 
T,   F.    Ryan,   2634  Penn.   Bt. 
J,   T.   Seddon,  1308  Central  St. 
David  A.  Shanholtier,  Whltn^r 
Wm.   Shaw.   3U9  B,   16th  St. 
L.   C.   Slavens,   Jr..  3144  Main  B 
J.  J.  Smith,  3300  B.  lOth  St. 
L.  J.  Smith,  2411  Benton  Blvd. 
Standard   Construction   Co.,   3"' 

Bldg. 
V.  E.  Steel.  3328  Troost  Bt. 
V.  E.  Steen,  1612  W,  3Bth  St. 
Stewart  Sidewalk  Co..  104  E.  9i 
W,  H.  Stripe.  lOlB  Tracy  B 
W.  A.  Sumroet.  Brighton  and  33 


.   Tlmms,   3B31  WoodlaUd  , 
I  Paving  Co..  Ill  W.  SI 
J.  T.  Wachs,  1814  E.  lllh  St 
Michael  Walsh,  2207  Holmes  B 
J.   H.  Waugh.  1410  Bales  Bt. 
White  &  Redmond  Sidewalk  C 

W.  8th  Bt. 
W.  A.  Wilson.  209  Postal  Tel. 
Wilson  &  Lonsdale  Cheldley  B 
G,  W.  Ycnimana,  Am.   Bank  B 
KING  CITY— 
Prank  Morton. 
(;.   Wilemsn. 
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KIRKSVIULE- 
C.  C.  Anderson. 
W.  L.  Burnett. 
T.  J.  Earhart. 
Stephen  Eggert. 
W.  S.  Murphy. 
Thos.  Sees. 
Geo.  Shaw. 

LAKE  VIEW— 
John  Rhoads. 

.liAMAR— 
Geo.    Liddle. 

LEXINGTON- 
Hair  &  Hedge. 
John  Muligan. 
Triumph  Press  Brick  Co. 

LOUISIANA— 
Smashey  &  Roberts. 

MACON— 
Geo.    KohL 

MARCELINE- 

B.  J.   Patrick. 
David  Porter. 
H.  D.   Porter. 
John  Porter. 
Jas.  Wamie. 

MARSHALLr- 
Rose  Bros. 

C.  E.  Thorp. 

MARYVILLB- 
Chas.  Arnold. 
Will  Compton. 
H.   Elsworth. 
Geo.   Walker. 

MEMPHIS— 
Thos.  Broadwater. 
Witherspobn  &  Martin. 

MEXICO— 
Henry  Myers. 

MOBERLY— 
P.  M.  Lambert. 
John  E.  Lynch. 
G.  A.  Sinclair. 

MONROE  CITY— 
Chas.    B.   Anderson. 
Wallace  Bond. 
Geo.  A.  Hawkins. 

MONTGOMERY  CITY— 
C.  P.  Evered. 
J.  F.  Evered. 
R.  A.  Sharp. 
Aug.  Staudhardt. 

NEOSHO— 
Chas.  Davis. 
Neosho  Planing  Mill  Co. 

NEVADA— 
A.  L.  Daly. 
Joe  Goodnaugh. 
Tfaeo.  Lacoff. 
Louis  Landmann. 
Shepard  A  Shade. 


NORBORNE}- 
M.  C.  Bidwell. 
Lee  Montgomery. 
Chas.  Roeselle. 
August   Schrader. 
John    Wade. 
PLEASANT  HILL- 
Wm.   Bussard. 
Press  Mason. 
James  Prater. 
James  Roof. 
RICH  HILI^ 
Hiram  Vail. 
ROLLA— 

Hunter  &  Lancaster. 
ST.  CHARLES— 
Frank  Bottani. 
Carl   Bull   &   Son. 
H.   Ehlmann. 
Herman    Hallrah. 
John  Heckmann. 
Jos.  Kurtz. 
Fred  Reimer. 
Hy.  Schnedler. 
ST.   GENEVIETVE— 
Robert  Abernathy. 
Amadie  Boyon. 
U.  Burkhard. 
Henry  Morean. 
ST.  JOSEPH— 
Daniel  Donoghue. 
Feeney  &  Whelan. 
Helsey   Bros.   Paving  Co.,   118   S.   8th 

St. 
John  Marnell. 
Patrick  Morley. 
Robt.  Read. 
Peter  Swenson. 

Waller  Paving  Co.,  204  N.  10th. 
ST.   LOUIS— 
Abbott-Gamble   Contracting     Co.,    620 

Chestnut. 
Abel  &  Gerhard  Plumbing  Co.,  909  N. 

6th. 
American  Granitoid  Flagging  Co.,  1829 

Park  Ave. 
Asphalt     &     Granitoid     Construction 

Co..    2420  S.    Broadway. 
Holland  W.  Baker,  708  Lincoln  Trust 

Hldg. 
Bambrick-Hatrs       Const.       Co.,       818 

Chestnut  St. 
Barber     A8i)halt     Paving     Co.,     1212 

Chemical   Building. 
Barrett  Mfg.  Co.,  1097  N.  9th. 
John  BelsWanger,  1810  Division  St. 
H.    G.    Bohn    &   Co. 
W.   &  D.   Boyce  Co..  721  Olive  St. 
Bradford   Marble   Co.,   1211-1229   S.    2d 

St. 
Bryan  Brady.  304  N.  8th  St. 
P.    M.    Bruner   Granitoid   Co.,    304  N. 

8th. 
Central  Bridge  Co..  720  Lincoln  Trust 

Bldg. 
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Albert  T.  Cook.  4<30  AKhland  Ave. 
Cumberland  Const.   Co.,  721  Olive  St. 
John  R.  Dwyer,  U4S  Fairfax  Ave. 
M.  H.   Barle,   Iflffi  Pennu.  Ave. 
augtne  Felix.   IWi  Choteau  Ave. 
A.   A.   FlBcher.   813  Chestnut. 
John  D.  Floerke,  4C0B  N.  Grand  Ave. 
Fruln-Bambrlok  Conatructlon  Co.,  B06 

OliBinleal   Biilldlns. 
aelRel  Construction  Co..  Koken  Bldg. 
ailHonlle    CoDnlFDCtlon    !:»„    71tO~ 

rai  WklnwrlKht  BldK. 
Qo«Hle  ft  Remmers  Bldg.  &  Contrnot- 

Ins  Co.,  805  ITuBB  Ave. 
Oreen  River  Asphalt  Co..  107  Railway 

KxohanKe  Building. 
H.  F,  OruKtiemachar  &  Co.,  804  Olive 

St; 
A,   llerkluti  ft  Son,  37X2  S.  8th  SI. 
Hlll-O'MDsra   ConBlruclion    rn..      !123- 

0  Wulnwrlghi   Building. 
Wm.   P,  Hopkins.  Olive  *  tlh  Sis. 
BrbMllon  Hug.  SeSS  N.  Sarah. 
J«Bn  Jameson. 

Wm,  JobMoii,  iVa  Ashland  Ave. 
F.  B.  Klein,  HH  Blair  Ave. 
Ooo,    Kohl.  »i|ll  VMt   Ave 
LBMT-Lntalg  MtB.     Co..     H34     Wash. 

Ave, 

W.  W.  Luvp  ft  Co..  JI3  N,  Viindeven- 

i*r  Av«. 
Uackle  Consiruoilon  Co.,  4841  tCasion 

Avt. 
If.  Mui]uart)i  Murhle  &  Qiinlte  Co.. 

IM  snii  Bt. 
Mayhew  &   Graham.  Ve  Conmiercial 

BulldinK. 
Francb  M<s^)v.  4U  {Hive  Si. 
S.   C.    MeCnrmlfh  A  Co..  »^  Koken 

BulMlng. 
Pairlck  MoCnrmlck.  ISIS  Markt^i. 
'J,  J,  MtJAalion.  SSI3  Quttiii  Ave. 
U«al  nrp  Cfrawnt  Tilt  iv.  . 


,,   tu  Century 


8t 
Hound  Cllv  CoiiBtru«ildn  f^.  Unroln 

Trust  Building. 
»auilB.lli<i™mb  i 
BulMlnii. 

J^  U.  Netr.  4!ll  St.  UiuU  Aw, 
at-nMiillli-  I'nvlng   Co..    R«Mi>  ».  M 

htpr  BkiultHblo  Imlldlnc- 
r^tfek  O'lkinnfll.  SUB  Wiuto.  A»« 
fMkw-RUMdl   Mining    *   >«S    C*. 

M  ftM#  tlT  Pike. 
fk^  MafMe   A   Granite  CU .    l»l-- 

«mA  Brasdway. 
^^1  Moana.  aW  OMtk  BuUdln* 

^^^f  1-1  '•—  Co.,  610  Pin*  Si 
^^  •    Utrtioan,    «™    BM"" 


Pa,trick  St.  Ji 

St.  I>oul3  Bennudez  Asphalt  F 

Co.,  806  Security  Building. 
St.   Louis  Conliaetlng'  Co.,   3S  1 

Building. 
Bt.      Louis       Expanded     Metal 

Proofing  Co.,  liUfl  Century  Bui 
Bt.  Louis  Marble  &  lile  Co..  1 

Gratiot.  _ 

at.   Louis  Terra   Cotta   Co..   U 

Trust  Building. 
Bchilllnger  Brothers  &  Co.,  310  I 

Truat  Building. 
John    C.    9ehotlkr,    2604    N.    Ga 

Ave. 
South  Side  Granitoid  Co.,  S116  V 

Ins  Bt. 
Skralnski  Const.  Co.,  319  H.  4tlL 
James  Stewart  &  Co.,  6th  &  OIlV 
Stifel  &  Ruekert,  !32i  Kos 
F.  J.  eulllvan,  fil7  Cbesim 
A.  K,  Terry.  3451  8.  Grand  Ave, 
Thompson  a  Gray,  Walnwrlght. 
R.    L.    Van   Saul.    BO " 

Building. 
Venetian  Mosaic  &  G 

Locust  St. 
August  Volgt.  1906  Dolm. 
Wade  Bros.  Const.  Co.,  227!  Old 

C,    L.    Whin  em  ore  Mantel    Co.. 

Pine. 
E.  P.  Wright  &  Co.,  7»e 
Zharen  Const.  Co..  304  N.  Sth_ 
Christ     ZimRierma 

wrlghl   Building. 
SALEM— 
E.    L,    Dye. 

SALISBURY— 

Chas.  Clarkaon. 
SBDALIA- 

E.  Hurlev  ft  Co. 

John  Hyatt. 
SBNECA-- 

Ed  Atklnn. 

a.  W.    Bailey. 

Vie    Ehrhearl. 


J.   H.  Huss. 
J.  W    Maglll. 
W.  T.  Mi'D&Qlel. 
Sl^TER- 
Rk-hard   RrvlD. 
U.   Gabb. 
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> 

BLAIR- 

Imith. 

Herman  Shields. 

iVadsworth. 

H.  L..  Strove. 

N- 

CHADRON- 

31ew. 

Samuel  Dubel. 

>— 

Elmer  Longear. 

Murray. 

Ira  Liongear. 

ai  grove:- 

aikie. 
mklin. 

COLUMBUS— 

Mason  E.  Beall. 

Jacob  Glurns. 

en. 

sam. 

CRETE— 

LAINS— 

Wm.   Farley. 

5rown. 

Jno.  Kerst. 

[artin. 

E.  Martin. 

7  SPRINGS- 

Wm.  Megrew. 

[cLiUcas. 

Jno.  Mullner. 

►R— 

FAIRBURY- 

idges. 

D.  S.  Allen. 

elm. 

H.  J.  Evans. 

MONTANA. 

Rich.  McLean. 
Clint  Richardson. 

FDA— 

acobson. 

FALLS   CITY— 

Starr. 

M.   N.  Bair. 

.N— 

C.  H.  Hin€man. 

trowp. 

W.    B.    Schmucker. 

>ishow. 

J?'KEMONT— 

e. 

PMl   P.   Mowrer. 

Ichwan. 

H.  A.  Pierce. 

Walsh. 

C.  I.  Shawn. 

- 

Shawn  Bros. 

Jewer  Pipe  &  Tile  Co. 

Cinds. 

GENEVA- 

:afferty. 

R.  Whitfield. 

pardon. 

A.  Freeman. 

3  Rowan. 

E.   J.   Evans. 

Ryan. 

GRAND  ISLAND— 

n  Asphalt   &  Gravel   Roofing 

Otto  Kirsche. 

},  Parsons  &  Boomer. 

Wm.   Scheffel. 

STiKNA— 

HASTINGS- 

nerican   Smelting  &   Refining 

Fred  Butzirus. 

John  Hempel. 

Water  &  Power  Co. 

Chas.   Hensel. 

^— 

E.  E.  T#add. 

rigbaum  &  Co.,  352  N.  Main. 

O.  N.  Staley. 

rroN— 

Hamilton, 
ibson. 

HOLDREGE— 
David  Detter. 

C.  M.  Johnson. 

KEARNEY— 

NBBRASKA. 

A.  Cedarholm. 

FD— 

C.  C.  Davis. 

tie. 

Ricl&>\rd    Hibberd, 

Moulton. 

A. 

^— 

Scott  Bros. 

3023    ATenae 


Allen. 
L— 
5urt. 
)aniels. 
pker. 
CE— 
lickman. 
Lee. 
a    Lehigh. 
Thomas. 


LINCOLN— 
M.  R.  Beman. 

Miles  Callanan,  913  South  St. 
Lincoln  Artificial  Stone  Co. 
John  McDonald,  2850  O  St. 
Sheely  &  O'Shea,  609  N.  27th  St. 

NEBRASKA  CITY— 
Jos.  Burr  &  Son. 
Prue  &  Shannon. 
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NORFOLK— 
E.  A.  Amarine. 
S.  A.  Barnes. 
J.  B.  Herman. 
W.  L.  Kern. 
Wm.   Klug. 
R.  W.  Mills. 
A.  Morrison. 
R.  H.  Reynolds. 

NORTH  PLATTE— 
W.  H.  Johnston. 
Frank  Martin. 
Conrad  Walker. 

OMAHA— 

E.  E.   Barber.  2019  Grace  St. 
Baipber    Asphalt   Paving    Co.,    5th    & 

Jones  Sts. 

Lee  Baroch,  505  S.  13th  St. 
Bellamy  &  Hornung,  1614  Capitol  Ave. 
D.  J.  Creedon,  2022  Charles  St. 
P,  J.  Cummins,  50  Barker  Blk. 
Grant  Paving  Co.,  306  Bee  Bldg. 
.A.  R.  Hoel,  2622  Burt  St. 
Katz   &   Crandall,     802     N.     Y.    Life 
Bldg. 

F.  J.  Lewis  Roofing  &  Mfg.  Co.,  312 
S.  16th  St. 

McGee,  Kahniann  &  Co.,  Man.  Bldg. 
Chalmers  Mc^yilllams,   4306  Burdette 
St. 

Hugh   Murphy,    Bee   Bldg. 

Omaha  Gas  Mfg.  Co. 

Geo.  Parks  &  Co.,  441  N.  24th  St. 

Frank    Romans,    2210    N.    26th    St. 

J.  B.  Smith  &  Co.,  Ranege  Bldg. 

Frank  Waller,   519i^  N.  16th  St. 

Welshans  &  Holbrook,  309  S.  ITth  St. 

O'NEILI.— 

C.  S.    Davis. 
John   Hunt. 

PAWNEE  CITY— 
John   Coldiron. 
Plummer  &  Lyons. 

PLATTSMOUTH— 
Jno.    Hartman. 

D.  M.    Jones. 
Z.  AV.   Kennedy. 
Jno.    Kinser. 
Peter    Rtnland. 

ST.  PAUL^ 
Chicago  Lumber  Co. 
L.    Larson    &   Co. 

SOUTH   OMAHA— 
Carter   Alcox,   13th   and   M   Sts. 

D.  M.  Click  &  Co.,  19th  and  M  Sts. 
Flore  &  Co.,  21st  bet.  S  and  R  St.*!. 
McDonald   &  Bock.  23d  and  J  St?. 
Geo.   Parks  &   Co.,  441  N.   24th   St. 
Theodore  Schrader,  661  S.  28th  St. 

TECI'MSEH— 

E.  M.    Atterberry. 
W.    K.    Borton. 


YORK— 
Geo.  Daugherty. 
Geo.   Fair. 
J,    W.    M5ist. 
Jacob  Zieg. 

NEVADA. 

CARSON  CITY— 

V.  B.  Cross. 

W.  G.    Elliott. 

J.  Johnson. 

R.   Logan.  • 

Z.    Wilcox. 
RENO— 

Burke  Bros. 

Caine  &  Shadier,  202  Virginia  St. 

Chas.  E.  Clough. 

Geo.  E.   Holesworth, 

W.  W.  Shaff. 
VIRGINIA   CITY— 

H.  Mcintosh. 

Thos.   Muchle. 

NEW   HiAMPS^UIRES. 

BERLIN— 

Napoleon  Nolan. 

Louis  Rodwick. 

H.   C.    Rowell. 

John  Steward. 
CLAREMONT— 

John  McGrath. 
CONCORD— 

Concord  Foundry  Co.,  8  Chandler  i 

C.  Le  Fellows. 

Ford  &  Kimball,  41  S.  Main. 

Rowell  &  Plummer. 
DOVER— 

J.  S.  Abbott. 

E.  W.   Hooper. 

O.   J.    Palmer. 

A.    Converse    Place     Lamber  C 
17   Coclieelio   St. 
DURHAM- 

D.  Chessley  &  Co. 
LACONIA— 

G.    Cook    «&    Son. 

T.  J.  Guay. 

H.  S.  Stone. 
LAKEPORT— 

L.  D.  Clark. 

O.    T.    Muzzey. 
MANCHESTER— 

Frank  A.   Gay. 

Robie  Consolidated  Concrete  Co., 
Elm   St. 
NASHUA— 

Nashua  Cement  Sidewalk  Co. 

Nashua  Concrete  Co.,  140  Main  St. 

Tardif  &  Bellavance,  106  Tolles  St. 
PORTSMOUTH— 

Anderson  &  Jenkins. 

AV.  A.  Hodgdon. 

J.   R.   Holmes. 

E.  N.    McNabb. 
Sugden  Bros. 

E.  W.  Trefethen. 
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ER— 
Ames. 
)ward. 
rORTH— 

Bernier. 

Burke. 

Mitchel. 

NKW   JE»SBY. 

C  HIGHLJ^NDS— 
Davis. 

Smery. 
-.eonard. 
lackenbush. 
ithall  &  Son. 

e:— 

ecker,  64  K  4th  St, 

ros.,  Ave.  E,  cor  E  22d  St. 

idy,  32  W.  47th  St. 

Buttner,  528  Boulevard. 

Colgan,  98  Ave.  C. 

Gllbertson,  17  Dodge  St. 
bounty,  205  E  22d  St.  • 
.  Cozlne,  810  Ave.  B. 
re.  30  W.  7th  St. 
.  Daly,  14  E.  28th  St. 
J.  Daly,  146  Ave.  C. 
»onovan,  36  W.  16th  St. 
Downey,  41  W  27th  St. 
lion,  14  W.  23d  St. 
C.  Farr,  32  E.  22d  St. 
P'ord,  47  Andrew  St. 
&  Cogan,  953  Garfield  St. 
\  Keeney,  99  W  51st  St. 
IcCabe,    Boulevard,    cor.    W. 

C.  Mead,  25  E.  42d  St. 
M.  Murray,  9  W.  9th  St. 
fe    Edwards,    W   54th   St.,    nr 

/• 

Lussell,  79  W.  22d  St. 
C.  Ryan,  46  W.  4lBt  St. 
&  Preston,  64  E.  3d  St. 
Sippel,  207  Ave.  D, 
J.  Welcher,  34  E.  21st  St. 

iniEJ— 
xardner  &  Co. 

Y— 

Ilggins. 

lELD— 
Lckernmn. 
allahan. 
Jrlffith. 

N— 
linglieb. 

J— 

z  Tile  Paving  Co.,  301  Market 

te  Pav.  &  Const.  Co.,  Federal 

bove  12th. 

.  Sherman,  33  Haddon  Ave. 

Sweeten  &  Son. 

iVard,  8a  68th  St. 

\.  Ward,  688  Benson. 

Vhitecraft,  640  Benson. 


CAPE  MAY- 
L.    E.    Miller. 
M.  C.  Swan. 
DOVER— 
Andrew  Roderer,  Jr. 
Smith  &  Panning. 
EAST  ORANGE— 
J.    W.    Baigrie. 
E.  I.   Condit. 
B.  Coyne. 
Jos.    P.    Davis. 
E  Doremus  &  Co. 
A.    P.    Hamblen  Son   Co. 
Prlng   Bros. 
ELIZABETH— 
Henry   T.   Clark. 
Donohue  &  McKeon. 
Chas.  Eaibacker. 
P.  Faughnan. 
•   Fitzgerald  &  Potts. 
I.ouis  Quien. 
Mathew  Wade. 
Robt.  Wilson. 
ENGLETWOOD— 
D.  L.  Barrett. 
Chas.    Brucker. 
Joseph   H.   Garrison. 
Joseph  Thomson. 
John  B.  Vanderbeck. 
FREEHOLD— 

•A.  Brown  &  Son. 
GARFlfeLD- 
N.  J.  Construction  &  Supply  Co.,  Ho- 

bart  Place. 
Troost  &  Co. 
GLOUCESTEai   CITY— 
.    L.  Bowe. 

Burt  &  O'Hara. 
Charles  F.  Rincorn. 
HACKENSACK— 
Samuel  R.  Cummlng. 
Wm.  H.  Whyte. 
HACKETTSTOWN- 
J.  H.  Beatty. 
G.   W.   Smith. 
HAMMONTON— 
Chas.  P.  Myres. 
Henry  Nicholia. 
Edward  T.  Strickland. 
HOBOKEN— 
Barber  Asphalt  Paving  Co.,  259  Wash- 
ington St. 
Commonwealth  Roofing  Co.,  58  1st  St. 
Jas.  Waddlngton,  619  Jeerson  St. 
IRVINGTON— 

John  Ballard,  Osborne  Terrace. 
JERSEY  CITY— 
Wm.   T.   Ard,   57  Bonner  Ave. 
Wm.   H.  Gautier  &  Co.,  1  Exchange 

Place. 
John  Hopkins,  492  Central  Ave. 
Hudson     Co.     Contracting     Co.,     367 

Communipaw  Ave. 
Louis  Kirchner,  292  Duncan  Ave. 
Wm.  Ormsby,  166  Hudaom  «mii«wtt«|. 
P.  T.  Plunkett,  1M9  "-* 
J.  W.  RehiU,  889  Oov 


Jeriei/  Cili/—Conti:iwr'l. 

P.  Santard  Rosa,  K77  Wash'n  St. 

B.  M.  &  J.  F.  Shnnlpy,   K,  Exchiinse 
Place. 
LAKEWOOD— 

Jno.  C.  Brown. 
liAMBliRTVI  LLB- 

Prederlck  Parker. 
IXJNG  BRANCH— 

Wm.  H.  Alexander. 

Chriatlan.  Brehm. 

Petsr  Marl. 
MADISON— 

Daniel  Burns. 
MANA3QUAN— 

Newbury  &  Batell. 

A.  F.  Vannole. 
MATAWAK- 

John  M,  Hulsart. 
MILLVIU-E- 

Heevee  &  Son. 
MONTCIjAIH—  ' 

"Wm.  Doyle,  Midland  Ave. 

James  B,  Dyer,  Montague  Place, 

Owen  Feeney.  Valley  Road. 

Danato  Fusco.  Qlenrldge  Ave. 

Karl  I.  Muller,  Miller  at. 
MOHRISTOWN— 

John  D.  Collins. 

Dempsey  &  Cooney. 

Thos.  Mai  Ley, 

aturels  Bros. 
NBWARK- 

John  C.  Ahrena,  72  Falrview  Ave. 

William  Ahrens,    13  Peshine  Ave. 

wmiam  Ballard,  Runyon  Ave  &.  lOth 
St. 

Barber  Asphalt  Paving  Co,,  T«S  Broad 
St. 

George  Brown  &  Co..    Sit  Belleville 

Chert  Stone  Co..   238  Waahlnglon   8l. 
A.   H.   Clark's  Sons,   W  Clinton  St, 
CommaaweBlth  RooflnK     Co.,     19 
Dlrlatou  St. 

Conway  &  Co.,  Central  Ave,,  cor,  7lh 

at. 

W.  A.   CuUen,  828  Broad  at. 
John  R  Day  &  Co.,  103  Broad  St. 
Henry  Dlckaon,  22  Clinton  St. 
Henry  M.  Doremua,  7S3  Broad   St. 
John  Dorlety.  168  Ridge  St. 
Dowd  &  Olda,  27  Van  Wa«Bnen  St, 
Buetlce  Bros.,  22  Clinton  St, 
■Wm.  A,  Gay.  22  Clinton  St. 


Davtfl  Harper.   122  N.   llth  SL 
Harrison  Construction  Co.,  74S  B 

St. 
P.   H.    Harrrtson,   30  a   »th  St, 
Eugene  B,   Hedden,  22  Clinton  3t. 
V.  J.  Hedden  &  Son,  431  Ogden 
J.   G.    Helzel,   67   Main   St. 
Wm.  J.  Hughes.  112  Bergen. 
Michael   Kane,    57  S.   13th  St. 
J.  W.  I-ansIng  &  Son,  122  Mark 
Geo,  C.  McEwan  Co,,  338  Washlngwi 

St. 
F,   W.  McManus,   ffi  Clinton  St 
ThOB.  J.  Macklngon,  225  9,  7th 
Jaa.  H,  Magulre,  214  Peshine  A 
Manufacturers-    Contracting   C< 

Broad  St. 
Charles  Marsh.   306  Ogden   Bt, 
Alex  Mllmoe,   S7   B.    Eth   St. 
Newark  Asphalt  Co.,  19S  Market 
Newark  Paving  Co.,  800  Bi 
N.  J.  Asphalt  Co.,  763  Broad  St. 
New   York    RooflnB   Co,,    i; 

Thomas  A,  O'Connor,  SB  Co 
Joseph  Oshwald, 
Jacob  Peter,  W  FrellnghuyseQ 
Chas,  B,  Pruden,  22  Cllnto  "' 
Ford  C,  Pruden,  22  Clinton  Bt. 
T.  J.  Regan  &  Co.,  179  Market 
J.  L.  Held,  763  Broad  St, 
B.  Riziolo  &  Co.,  IS  Lock  i 
P.  Sanford  Ross,  75  Johnao 
tJeo.  W.  Roydhouae. 
Arthur  E.  Sandford,  27  Kearny . 
David  P.  Sandford.  199  Gar_:;_ 
David  C.  Seymour.  1B4  Market 
B.  M,  &  J.  P,  aianley.  8S7  Br 
Standard  PaTtne:  Co.,  22  C 
St. 


peter  VandorhoH  &   Sons, 

St, 
Van  Steenberg  &  Clark.  204  O 
E,   M.  Waidron. 
Joseph  WeUa.  885  Sur 
NEnV  BRUNSWICK— 
Thos,  C.  Cole,  '. 
Jas.  GtUlean. 
Radel  &  ShatHr. 
T.   H.   Riddle, 


BOOKS 
ON  CEMENT 


Hjdmollc  Cement.    By  F.  P.  Spalding. ... 
Portland  Cement.    By  Charles  D.  Jamlesoi 

Clnrk'H  Haud.Book  on  C.'ementE 

Portland  Cement:   its  Manofaclnre.  TestinB  and 

Use,    By  D.  B,  Bntler    ••'■■ ........   "-■ 

American  Cements,    By 

'•'MUNICIPAL  ENGINEERING  COMPAN'd 


1^  De   Qro«n.   lOS  N.   4tli. 
|ta  RItter.   141  Lawrence  St. 
I>e  Kuller.   to  Oranam  Ave, 
■K  OonalTuellOn   Oo,.   32  Pater 


PENNQROVfr>- 

Cha».    E.   Barber. 

John  HarKer. 
Adam  Jeso,   ST. 
Ell  Blrlmplp. 
Nathan    Wood, 
PERTH  AMBOY— 

Uenderaon   Bros. 
A.  Hoagland. 
Tbos,    LanBBii, 
I.  C.  Oalersaard. 
WoBJoti  &  Cllnchey. 
PHIUPSBUHG- 
Edw.    Korii, 
Adam   Martin. 


ioBBD.  387  Grand, 
ilier.  )  Paterson. 
Honml   Morale     TUIne   Co..    17 

KeUey.  R.  R.  Ave.,  cor. 
;  81. 

!  Natl.  BH.  BldB- 

pikTler.  Bomaitw  Bldc- 
FjifcOuIre,  liB  llth  a™. 
I^an  &  Berein.   lat   Nail.    BH. 


Geo.   W.   Moore. 

Chas.  Scrlmnhaw. 
Pfter   TUlroan. 
RED  BANK— 

JoMph   flwannell. 
RIDGBWOOD- 

Wm.   C-   Munro. 
ROtTtAWAT— 

Geo.    B.   BcboOcU. 
R  UTH  EnrORD-- 

Bdwln  T-  (ikllowair. 


L>  o  Alwcwl  *  '::ci. 


A 


DennlB  Rw,  4S3  W.  Slate  Si, 
M.   F.  Smilh.  S2  Greenwood  . 
C.  B.  Wallon,  107  Lamberlon 
VINBL^ND— 
Jetile)  Vaughn. 


WEST  ] 

John  Berkley. 

Wm.  Gunailns.  VX  Charlfs 
WEST  LONG  BRANCH- 

Monroe  V.   Poole. 
WOODBtlRV— 

E  P.  Henry. 

D,  U  Pine. 


!VBW    MBXICO. 


ALBUQUERQUE- 
Don  Dlckeraon, 
Dodd  It  Lembke. 
Jas.  MtConlston. 
Ruasell  Bros. 


Frank  Le  Roy. 
Geo.  MunrD. 
Pearce  &  Bliby. 
D.  T   Tomlinson. 

.NEW  YORK 
ALBANY- 

J  Bines  Ackroyd,   12  Jam< 
Albany     Conatruttion     C 

Bldg. 
Callanaa  Road     Improve 


8.  J,  Dave 

Bids- 
Dollard  & 


,   Benson  Bldg- 
an  &  Co.,    11  Ti 


66  Slate  St. 
'.  Henry  Dumary.  3S  Stale  St. 
tacnee  &  Rabe,  65B  Broadway. 
I.  F.  &  P.  W,  Mulderry,  116  Isl  8t 
•rescolt,      Buckley     &     Callahan. 
State  St. 
union  Weller,  MS  Broadway. 


r   Harr 


AMSTERDAM— 

John  J.   Turner. 
ATB£ENfl— 

Theodore  Every   &  Son. 

ATnCA— 

Broadtiooks  &  Ranger. 

Wm.  Toursetl. 
AUBURN- 

T.  F.  Walsh. ' 
AUSABLE  CHASM— 
W.  M.  Mooney  &  Ca, 


ausaUle  forks— 


Henry    Chase. 

Wm,   Clark. 

TTpBon  &  Whisker. 
BALLSTON  SPA- 

Wm.  Clementa. 
BATAVIA— 

Chas.   La  Fountain 

Wm.    E.    Page. 


W.  A.  ConkUn,  99  Court  S 
Andrew  Douglas,   109  LeRi 
John  Kelly,  193  Front  St, 
A,    C.    &   B.    A.    Matthews,  fi 


BOYLSTON— 
Elery   Crandall. 

BUFFALO— 
J.  L.  Alberger  &  Son,  685 
American   Conlraotlng   ( 


Argcn 


:    Paving   ( 


,    S58   I 


Atlas  Contracting  Co.,  47  Md 
Henry  Author.  HIO  Fillmore  A 
Wlttlg  Ball,  52  E.  North  Bt, 
Charles  Ballachmteder,  49  Pel 
J.  M.  Barnes,  1DD4  Elk  St. 
C.  P.  Barnwell,  398,  14th  B. 
W.  C,  Beck.  iai8  FHlmore  Av 
Charles  Berrich  Bona,  1161  Mk 
H,    C.    Blddleeome,   412  FenT' 
M.  Blrkmeyer.  5  Qlenn. 
Black  &.  Hunt,  3  BulMera  Eh 
Rudolph  Boye,  1053  Smith. 
Arthur  BoulderinB.  392 
W,    F.   Boysen,    492   Elllcott  B^ 
O.  W.  Bruce,  Bl  Best. 
Buffalo  Bridge  &  Iron  Works, : 

Ave.,   N.  Seneca. 
BdITbIo  Orment  to.,  IIO  F 


Cone 


Paving   Cn 


Buffalo  Electric  Co.,   £27  FSMl 
Buffalo  Engine  Works,  12  Pi 
Buftrilo  Expanded  Metal  Co. 
Buffalo   Engineering  Co.,   9 

Bk.  Bldg. 
Buffalo  F^rrollthlo  Pa  v.  Co., 

Era'    Eht.  . 

Buffalo   Granolithic     Paving  C 


1  Bewer    Pipe 


Bllani.   SS  Kenluchy. 
Bros.,  *th,  cor.  Virginia 
Carter   *    9onB,    !S    Bull 


AND  LARGE  USERS  OF  CEMENT, 

Toiia-  Henry  Harden,  af7  NoHhamiH. 

Louis   Hnrlerecht,     811     Mum; 

Bldg. 
Harrar  Conelructlon 

Icon  Eixcb. 
Henry   Hartke,   262  I 
Henry   Heeker.   208   Dearborn. 
William   Htnrlch  &   Sons,  193  Spring 


-lUrchyard.  MS  Clinton  St. 
.I'avlne  Co.,  74  RJvtrslde  Ave. 
Btob.    &   Co.,    4a   Builders" 

Bngineerlnf!  Co.,   426  Eaikult 

i  Hopklna.  356  Niagara  St. 
Cotter.    22   Myrtle. 
~k  Fench,  Bl  Terrace. 
Cranlte  A  Conerele  Co, 
"    Pavement   Co.,   %   Erie   Co. 

Co..  3ie  Pearl  St. 

Day,  xa  Main  St. 
rfge  ft  Co..  20  W.  Eagle. 

Contracling   Co..   894     EIU- 

'an,  1334  Prudential  Bldg. 

;  Huntington.  379   Main   SI. 

easer,   IISS  Niagara. 

^vlng  Co..  22  Pomona  Place, 

Bt,  m  AbD  Bt. 
H.  FogelBonger.  215  Oak  St, 
Iburgh.  TSa  Prudential  Bldg. 

auk     &     Bro,.     44     Bulders- 

rank,  IIU  Genes  re. 
Icdman,  38  Fox. 

Engine   Works,    Ft   of  1111- 


Rock  Asp.     Co..     301   D    S. 
Bldg. 

II.  Wpiymouih  Ave. 

Ismith.  206  Balun 

lea,  SIS  Broadway. 

itier,   US  Genefee, 

a  Paving  Co..  71  W.  Eagle. 

b  lennlngs.  Fi.  or  Main, 
fc  Xdttmer,  Ft.  of  Main, 
MfflOia,  J7T  ProBiiecl  Ave. 
Pruber.  ZU  Wal'len  Ave. 
^^"-W   111  Rilej-. 

00,  8D  Trenton  Ave. 
er  A  Bon,  141  Kim. 
le,  lU  Pei-kham, 

1,  lOE  West  Ave. 
U,  tt  ToDanui 


:    Bh 


.  sa  Coal  & 


T,   L,.   Herman,  267  Hlley. 
HilderbrandC  &  Frank,  19S  Best. 
Vr.  Hingoton,  S7  Erie  Co.  Bk.  Bldg. 
El  M.   Hlnman,  1570  Seneca. 
El  D,  Holeiler,  1656  Main  Si. 
Daniel  Hotallng:,  3S5  Conn  St. 
T.  L.  HowellH,  93  Brlggs  Av.^ 
Hughes   Bros.    &   Bangs,   91ii     D.     S. 

Morgan  Btdg. 
Iroquola    Iron     Works.     173     Mnlden 


fato; 

LouiR  Juhre.  303  Moselle. 
"iVllllam  Kadnn.  lis  Hamilton. 
Kehr  &  Pel  ton.  Ft.  Church. 
Oeorge  Kempt,  93  locust. 
John   Kll\-lngton,  1420   Niagara. 
J,   A.   Klein,  170  Lafayette  Ave. 
G.  1*  Knight.  327  W.  Delaware  Ave. 
Allien  Krauae  &   Son.     24     Biill(ler«' 

Philip  Krelaher.  18  Wasmurth  Ave. 
Carl    Kreuger,  ^12  Davey. 
Kdward  Krohii,  318  I.,oeppre. 
Henry    Krohn.   211!   Klngiley, 
John  Krohn.  214  North  am  pi  on. 
Michael  Kruger,  74  Armbruater. 
A.  E,   Kurohhoir,  377  Oiilllord, 
Lake  Krie  Engineering  Worka.   Olll- 

cago   4   Perry, 
John  Lannen.  iWT  (ink  St. 
tancaater  Brick  r„.,  »->  Pronklln  81. 
Wm,    Larkin,  4SH  Klll.'iitl  Si|. 
JoBlah  Lear.i,  ;i»!t  Mllllary   St. 
Leh  A  Co..  8.  MU-h.  &  Unnnon. 
Frank  Leppen.  HI  Mills. 
Herman    Lohrka.   12n  Sherman. 
Fred   LuMli-inan.  >10  HIkIi  S( 
C.  E.  Lutsninn,  IIW  Riley  Bt. 
G.  W.  Maltby.  1  UHrylanrl. 
Chu.  Maguvoru,  JBI  Court  B(. 
P.  W.  MaDvrRioli,  am  Normol  Av>. 
McDonnall  A  Sons.  tUM  Main  St, 
MfUonough  &    Bii«i-»,    Carroll,    C 

Van  Ronsialaar. 


■  Mam 


Hortlm 


Iviuli   Marburg,  31  c 

J.   L.  Mahlor,  an  J^amon. 
JiDnmh  H(U,  ins  mm. 

W,    F.    Met*.    IM  HlMrmiin 

Kmd   M*t(l«r,   W  LudlngloK, 

Dnnlal  Mlllnr,  134  Biot. 

J'-!in    Mlli-r,    Wi    tle.i. 

v..   11.   UllltT.   4M  NonhMmnlon. 


DIBBOTORY  OF  AMERICAN  CEMENT  INDUSTBIiS. 


Henry  MlUer.  ZW  Kefir. 

E.  W.  Mitchell,  16S  Dewey  Ave. 
a.    W.    Moore,    W.    117    Btk. 

O.   W.  Morris,  SC&  Ellkolt  Sq. 

MoBier  &  SummerE,  1208  Seneca, 

J.    G,   Murphy,  E73  Coon. 

X«ule  New,  58  B  St. 

jQse^  NGumer.  HKO  Del.  Ave. 

P,  W.  Norton,  BE  Can-  Si. 

Dtmle!  O'Lieary.  U&  Van  Reneseleor. 

A.     O'Neill    &    Bros.,    411    Mooney 

Bldg. 
Mlchae!  FaraSowskl,  72  Beck, 
George  Parks  &  Sons.  217  lEih. 

F.  C.  Perkins,  126  Erie  Co,  Bk.  Bldg, 
P.  B.  Pickering,  US  7th  St. 
Portland  Stone  Co.,  tt,  Jersey. 
Power  InstallBilon  Co..  203  Main  St, 
J.  J.  Pyne,  *(fi  Cornwall  81. 

Queen  City  Engineering  Co.,  Perry  & 

MtSE. 

Queen  City  Cut  Stone  Co.,  M  Gooil- 

W.  A.  RaKiich,  £2tt3  Main  St. 

C.  R.  Ranch,  7S8  Humboldt. 

R.  J.  Reidputh,  317  Mutual  Life  Bldg. 

Joseph  Richter,  4S3  Qlenwood  Ave. 

Jaeob  Rilzman.  I12I  EUllcolt  Sq, 

I^renlB  RItiman.  4S  Eaton, 

Rogtra  Construction  Co.,  81  Brie  Co. 

Sav.  Bk.  Bldg. 
R.    C.    Rohde.   18   Berlin    St. 
WIlllBm  Rohde,  i'i  Berlin  Si. 
Cbarles   Rohiofr.  60   Bardoi. 
E.  H.  RoOB.  361  Elm.  ' 
Chaa,  Rownnack,  26Glrard  PI. 
Rumrill  &.  Carter.  1  BuiidefK'  Ebieh. 


>,  47  1 


Ulica 


Stephen  By  all. 

Joseph  Ssseden.  49ff  B'way. 

W.  C.  Bandel,  138  MaBlem. 

W.  M,  Savage.  B07  Prospect  Ave. 

Henry  Bchaeter's  Sons,   b'i  Elm. 

Schlrman  Bros,,  103  Syeamore. 

Bchmilit  Bros.,  S  Builders'    Exch. 

Matthew  Schuster,  9  Burtls  Ave. 

M.  I..  Schwarts.  569  Main  St. 

Robert  Selbert  &  Co.,  1000  Frudenltal 

BIclg. 
The   Hoebllng   Construction    Co..    M 

Brie  Co.   Bank  Bldg. 
George   Shaat,    547   E    Utlca. 
P.  G.  &  a.  R.  Bikes,  671  Elllcott  Sq. 
Joseph  Slrece,  107  Ash. 
J.   P,    Btabell.  11S6  NlaBara, 
C.   B.   E.   Steimwachs.  Del.  and   Flll- 

Pied  Slephan,   526  Walden  Ave. 
Janies  Stewart  &  Co.,  732  Prudenital 

BldK. 
atokes  Brus.,  BOft  Mooney  Bldg. 
William  Thomas,  1286  West  Ave. 
J.  H.  TlWen,  12  Henry  St. 
Theo.    Tulikouski.   25  Kosciusko. 
Anthony  Vallman.  151  Purdy. 


Victor  Paving  Co..  812  Penna. 
C.  P.   WalUorf,  341  Urlean. 
C.   J.   WaldCiw,   535  Mooney  E 
Wallridge  &.  Co.,   392  Main. 
James  Ward,  Si  Commercial. 
J.    C.    Watson,    18  Builders 
C.  A.   While,  3fi7  Normal  Av 
John    Wlegans.   27  Sidway. 
Williams,   McNaughton  &  Bap 

D.  3.  Morgan  Bldg. 
Thomas  Wilson,  ill  Grote. 
V\'i9dom  Paving  Co.,  240  Terrao 
J.  A.  Wolsley,  877  Main  B 
.Yami-rthal  Stone  Co.,  3W  t«roy 
Charles  Young,  1095  Smith. 
Robert   Zacher,   135  Bmalie. 
Andrew  Zlegler.  IBl  Edward. 
CAMDEN— 


Hac 


.   Blur 


C.4NANDA1GUA- 
F.  X.  McNulty. 
Hugh  Sratth. 


Edwin  Poatei 
E.  L.  Gray. 
O.  P.  Jeffers. 


CARTHAGE— 

Noah  Chamberlln. 

Jones  &  Simmons. 
CATSKILL^ 

Jas.    Cooke. 

Gv<i.    W.    Hold  ridge. 

E.   Lampman. 
CHATEIAUGAY— 

High  Palls  Pulp  Co. 

cdydb:- 

C.  A,   Lui, 
COBLES  KU.I-— 

H.    D.    Karkee   A    Co. 

Charles  Unster. 

William  Murphy. 
COHOES— 

John  W.  Flynn. 
COLD  SPRING— 

J.    M.   Cornell. 


William  H.  La  Due. 
Cbarlea  K.  McClarv. 

COOPERSTOWN— 

John  C.  Smith. 

Chas.  Tuttle. 
CORINTH- 

E.  J.  Sturdevan  S 
CORNING— 

T,   Bradley. 


CONTRACTORS  AND  LARGE  USERS  OF  CEMENT. 
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.AND— 
&  Warfield. 
Corwin. 
Meagher. 

.  Hine. 

Woodruff. 
IIT— 

Babcock. 
iw  &  Howell, 
ihon  &  Bisbee. 
Phillips. 
! FERRY— 
reedon. 
rancis. 
Hart. 

cvillp:— 

s  Gow. 

ie  &  Snyder. 

IRK— 

Hilliard. 

Maidel. 

Meister  &  Son. 
I  Rider. 

Rogan. 
AURORA— 

Clary, 
uore  Pratt. 
BAMPTON— 
A.  Eldredge. 

Grinshaw.  Jr. 

Jones. 
lA— 

Allington. 
llo  &  Neagle. 
H.  Fasnaught,  523  Harper  St. 

Fisk  &  Co. 
'Old  &  Maloney. 

Kelley  &  Co. 
rd  &  Demnsey. 

T.  Sadler  &  Co.,  336  E.  Water  St. 
•ORT-  , 
.   Howell. 
'..   Liongley. 

ILL.  ON  THE  HI'DSON— 

ly  &  Ayers.  , 

i  Jones.  . 

EDWARD— 

n  &  Sundstrom. 

PLAIN— 

3vendorf. 

3NIA— 

Fitzgerald. 
)N— 

er  Bradley  &  Co. 
2rs   &   Smith, 
uirk. 
I.   Ross. 
3BO- 
li  Cone. 

Forbes. 

Leonard, 
lel  Manion. 

/A— 
•le. 
Emerickc. . 


GLENS  FALLS— 

James   Anderson  &  Co. 

John  Reilly. 
G  LOVERS  VI LLE— 

Baker  &  Judson,  60  N.  Main  St. 

A.   M.    Banker. 

J.    A.   Delaney. 

Kirk  Dutcher. 

A.   L.    Honry. 

goshe:n- 

W.    C.    Altman. 

George  Kipp. 

Joseph  Weir. 
GOUVERNEUR— 

John   Campo. 

H.    H.    Post. 
GOWANDA— 

A.   F.   Clark. 

Carl   P.   Randall. 

J.   E.  Van  Deusen. 
GRANVILLE- 

P.    Gravalin. 

Alonzo    Norton. 

L.   Weinberg. 
HEMPSTEAD- 

Jas.   E.   Baldwin. 
HERKIMER— 

Clinton  Beckwith. 

Harter  &   Lewis. 

R.  B.  Lewis  &  Co. 

John   H.   Nelson. 
HICKSVILLE— 

Sebastian   Braun. 

Adam   L.    Dauch. 

Jol&ii   Ejlfrinip. 

Joseph  Hassemann. 

August  Sohlimm. 
HOOSICK   FALLS— 

L.   E.   Buckley. 

Corneulis  McCaffrey. 

William  Carey. 
HORNEI^LSVILLB- 

E.  Y.   Butler.  27  Ransom  St. 

John  P'eehan,  6  Elizabeth  St. 

G.  W.   Prentiss,  2S6  Canisteo  St. 

W.   H.  Shink.  5  Smeltzer  Ave. 

I.  M.  Stevens.  N.  Ransom. 

Eugeno  Tucker,  86  Seneca  St. 

S.   L.   Tucker,   25  W  Genesee  St. 

John  Wing,  Thacher  St. 

horsehp:ads—  ' 

Ezra  Howell. 
Howell  &  Botsford. 
Jackson   &.  McKee. 
Ira  B.   Payne. 

HI'DSON- 
John  Fitzgerald, 
Dennis  Hester. 
Smith    Patterson. 
Shute  &  Rlghtmyer. 

HUNTINGTON— 
Bunce  *   Holmes. 
D.   fl.    Ireland. 

IHVINGTON- 
Ilinkel   Sc  Jfirrell  Co. 


I 


ITHACA- 

Joseph  CamiJbetl, 
SdacoJI  Bros.  &  Co. 
O.  D.   Edwards, 
Joseph    Fowler, 
lieuben  Oee. 
S.  M.  Oltz. 
Chaa,   Wanger. 
^AMBBTOWN— 
Gus  Burlln. 

John  W.  Hassler,  IW  E.  Sth  St. 
Jajneatown  CoTiHtructloii   Cu. 
JOHNarOWN— 

G.    H. 


.    How 


rth. 


JONES'  POINT— 

James  A.  DeEroat. 
KKEBEVTLiiB— 

R.   J.  McNally. 

Preacott.   Buckley  &  Callanaa. 
KINQBTON- 

Campbell  &  Dempaey. 

Darling-  Bros. 

Wm.   S.   Green. 

F.   H.   Griffith. 
lAJCE  PLACID— 

R.   W.   Clifford. 

Seth   Johnson. 
l^NCASTHR- 

J.  O.  Oarretson. 

Samuel  Walter. 
LANSINGBURQH- 

Northern  N.  Y.  Asphalt  Pav.  C 
LB  ROT— 

Connors  &  Dillon. 

E.   Sherman. 
LBSTEESHIKB- 

M.  a   HotohKlss. 
UTTl^   FA  lis— 

H.   M.    Bayer. 

Hultinan  Bros. 

C.    D.   West. 
LOCK  PORT— 

M.  J,  Crowe. 

Frank  J.  Le  Valley. 
Patrick  F.  Nllana,  294  Washlngtoi 
C.   N.   Stalnlhorpe  &  Co. 
C.  B.  Whltmore. 
lowtille:- 

Jamea  T.  Campbell. 

TTioa.  M.  McCabe. 


J.  J.  Flnnegan. 
M  ALONE- 

C.   Boardway. 

Win-   Lynch, 

O.  Moore. 

O.  W,  VauBlian, 
MAMARONECK— 

W.  F,  McCabe. 
M  ASHEN  A— 

T.    A.    ailleaple  C 

Keye.s  &  Moore. 


MECHANICS  VI  LLE:- 
Fuller  &  Waite. 
The  Hudson  River  Power  Tran 

Warner  &  Modlgaa. 
MEDINA— 

Stanley  B.  Fllklna. 
MIDDLETOWN— 

Luther  Barber. 

Crane  &  Qties. 

Donoly  &  Delhi. 

Hobt,  Lewis. 

G.  H.  White. 
MOHAWK— 

Brown  Eros. 

John  Morrell. 

John  Quackenbush, 
MONTOUR  FALLS— 

Wm.  Mallette. 

Job,  K.  Youne  ft  Son. 
MOUNT  VERNON— 

Cartwrluhi  &  Ken  I  on. 

M.  Ortfflii. 

Johnson  &  LtBht. 

Weatoheater  PubUc  Works  Co. 
NELSON  VI LLB- 

Murlln  Adama, 


NBWBURGH— 
John  p.   Convary,   108  Renwick  St 
Steele  Harrison,  97  Dubois  Sl 
Robt.   Huddleson.   W   Bay   View  5 


William  S 

Jamea    Stewart.    34)4   First 
NEWMAN— 

Geo,   T.    Chellts. 

C.   N.   Davis, 

Edw.    Kennedy. 
NEW   ROCHBLLE— 

Galgano    Bros. 

F.   W.    Ma  Hoy. 

John    New   ft   Son. 
NEW  YORK  CITY:       BOROUGH 
BROOKLYN- 

Andrew  B,  Baird,  38  Hooper  3L 
John  Bray.  40  Court  3t 
Brooklyn  Cement  Sidewalk  Co.,  M 

H"oyt  Sts, 
Bushwlck  Roodng  ft  Pavlne  Co, 

Grand  St. 
Thos,  F.  Byrnes.  419  Park  Plaoe, 
P.  J,   Carlin  ft  Co,,  36  Court  St 
Caatle  Bros.,  5S  Lott  St, 
Cody    Bros.,    364   Park   Ave. 
Cranford  ft  Co..  S24  St.  Marks  A 
Daniel  J.  Creem.  307  Washlnftoa  I 
Chaa.    A   Cregln,   360   Fulton  3' 


ttCitu—JirooHlyn—roiMnuc'l 
[B.  CFonlD,  673  CUnton  St. 
mao.  33  Shemian  St. 
Dallf  Co.,  lu  Court  St. 
B-Mclrfan     ConBtructlon 
.  Ave.   &  8.  6th  St. 
M  Broe..  449  Calumbis  St. 
|>oiiovaa.  E14  Union  St. 
IWgiian,  1644  Pulton  St, 
It  Farrel.  ao  Elder 


Aeber,  165  Stoiikbolm  St. 
Khlc     Stone      Co..     Arbuckle 

IPlynn,  187  Montague  3t, 

[tenner   Fire   Proof     Flooring: 

BllgBS  Ave.  &  N.  8th. 

hub.  241  Emereon  Place. 

f  Furey.  1S6  Itemsen  St. 

'.  «lUen,  1127  Wllloughby  Ave. 

I  Graham,   SSth   St.,   near  32d 


i|keene,  3=0  Pulton  St. 
unna,  SI5  ClasHon  A 
Nk  Maguire.  485  Flatt 
FQranulate    Paving 


Hart 


■t.  4th  f 


'.  ft  DeOraw  B 


5  Debev 


^nneeay,  lie  Troy  Ave, 
H^Bterberg.  41  Grant  St. 

f.  Horan,  84  Tlllary  St. 

W  A  Gray,  192  Douglas  St. 
Jordan,    2T7   Keep  St. 
Uagulre.  1»3  Hillary  81. 

if.  Malllle.  1S29  ProaiKcC  PI. 

""  ,  151  Front  St. 

I  McQarry,   158  Reinsen  St. 

%  UcKoerer  ft  Co.,  371  Pulton 


'  4Ch 


52  Fro  n kiln. 

FjUlea  &  Son,  E.  N.  Y.  Ave. 
i.B.  Mitchell.  784  De  Kalb  Ave. 
I  Hock,  81  Debevolse  St. 
^ran,  1431  Pulton  St. 
•  I.  Moyer,  IKH  Park  Place. 
Kn   A    Co.,    m    Hope   St. 
ferlt  TUlng  Co.,  70  WUloughby 


SFk  Vltrlfled  Tile  Co.. 

,,,  Nolan.  887   Hancock  St. 
j^^A  Gorman,  301  Douglaa  St, 
5  Windsor  Place, 
e.  186  Remaen  St, 
terbein,  X  Court  St. 
i  Fatta,  fli  N.  14th  Ave, 

'■?.  Fsxtim.  B46  Putnam  Ave 

I,  3Si  B2d  St. 
^      kehraldt,  72S  Liberty  Ave. 
rVutnftiD,  Saa  St.  and  35th  Ave. 
Ite    A    SmIUt,    17-19    NlBtH 


1  Kosduako   £ 


.Vcu'  V'lrk  i-itg—BruuklDn—ConHn'ird. 
Reliable  Rooflng  Co.,  347  Pronpeot  St. 
Harrison     Rocketeller,     756    Flatbuab 

H.  Schneider  ft  Son.  144  2UI  St. 
Schratwelaar'e,    42fi  3d   Ave. 
Bernbard  Bbhubert.  252  Tompklna  St. 
Matthew  Smith  ft  Son,  143  N,  Sth  St. 
Clinton  Stephens  ft  Son,  662  L,afayette 

Wm.  P.  Sturgis,  GOS  Park  Ave. 
Edward  Thalhelmer.  16S  Stanhope  St. 
Wilson  ft  Balllle  Mtg.  Co.,  93  9th  SL 
NEW   YORK  CITY:     BOROUGHS  OF 
MANHATTAN  AND  BRONX— 
Abbott-Gamble       Contracting        Co,, 

Tiroes  Bldg. 
American  £:ncauBtic  Tiling  Co.,   Ltd,, 

1123  Broadn-oy, 
Anderson-Murphy  Co.,  14  John  St. 
Atlantic  Ak-atrax  Asphalt  Co.,  ^  B, 

59th  St. 

Co,,   96  f 


Matthew  ft  Jas,   Balrd,  237  E.  63d  St. 
Jas.  E.  Baldwin,  1123  Broadwuy, 
Joa.  W.  Barton,  Weatoheater. 
Batteraon  ft  faale. 
Behnke  ft  Cordes,  986  Forest  Av< 
Henry  Bel  den,  31  Broadway. 
John  Berkery,  11  William  St. 
H.  P,  Blnawanger,  1  Madlaon  A 
Boiler  ft  McGaw,  Tl  Broadway, 
Alfred   Boote.   IS*  W.  33d   St. 
Wm.  Bradley,  534  W.  4Sth  St, 
Bradley  ft  Currier  Co, 
P.  F.  Brennan.  1748  Wash,  Ave. 
A   A.   BHggs.  19  E.  ISOth. 
F.  X.  Brosnan,  148  W.  74th. 
Burehorn  ft  Granger,  138  Liberty  St. 
P,   S.   Caldwell.  Ill  5th  Ave. 
Cambridge  Tile  Mfg,  Co.,  115  Worth. 


The  H.  B.  Camp  Co.,  Park  Row  Bldg. 
M.  Caravatta, 

Cataract   ConattUCtlon  Co..   35     Wall 

St. 
Chapman  ft  Fitch.  tSA  Broadway, 
City  Wastes  Disposal  Co.,  874  Broad- 
John  Clarty's  Bona,  48  Dey  St. 
L.  Ruiaell  da-pp,  M  Now  St. 
Geo.  A.  Clark,  243  Broadway, 
Clark  &  BalllB,  132  Park  Ave. 
Clark  ft  Co.,  100  Broadway. 
Choa.  w,  Collins,  Webster  Ave.  and 

U.  mth  St. 
Chas.    H,   Colman  ft   Co,, 

way. 
Commonwealth 

Broadway. 
ConDVar   Flreploi 

30th   51, 
Cnnaolldated  Lehigh  Slati 

Broadway. 


I 


MUNICIPAL 

ENGINEERING 

MAGAZINE 


^ 


Is  known 

as  the  foremost  in  the  world 

in  the  field  to  wbicli 

it  is  devoted. 

It  is  the  Authority 

for  Authorities. 


ONE  OF  THE  LARGEST  SPECIAL  MAGAZINES  PUBLISHED  AT 
THE  PRICE-140  PAGES,  MONTHLY,  AND  $2.00  PER  YEAR 

SOME  EXPRESSIONS  REGARDING   IT 

FHOJV   LEADIfIb  SeWSf*P£HS 

—SccrsmiKto  fCalJ  RKord-Unlim.  ' 
MuHiciFAi.  ENQTiiEERiHa  Is  >  moiel  hi (h  standard  publication  IhBI  steadily  fn 


—MUuouktr  SenSml. 
Ilent  marazlne.— Woftfen/ CfwniH/. 


HOW  IT  IS  PRAISED  BY  READERS 
,      WUIIam  ftewmaii.  City  IiiBineer  ol  Windior,  Ont.< 

J.  H.  nanly,  CooSHlltig  Ingiacer  lor  Muiik)(wl  ■nd  Saaitarr  Work: 

■■]  llnd  MuNiafALEHOiHESBiHQ  Macmibe  moal  gaefuh  In  (ad,  indis 
ktet  IkDinson,  Jr.,  Ihl  Cit»,  Pa.  i 

■■|  have  gsined  much  valuable  infonraUon  from  Municipal  Emoihheb 


3  to  this  office  that 


Scott  HayBs,  Chanberlaia,  5.  D.: 


rroB  5acraButa  (Cat.)  Record4lnIon : 

MubicipalEnqikhhiunq  has  often  been  pronounced  in  these  columns  the  most  u»i 
raciicalmasailneof  the  aee,  and  WE  adhere  to  that  Judiment," 

$2. 00  per  year.    The  sooner  yoa  artier  It  the  more  y  ou  gain. 


MUNICIPAL  ENGINEERING  CO. 


MRfflE^^RI^Sra  LARGE  USERS  OF  CEMBN^^^^i^^^ 


tSiy- 

iXf^A  Telegraiih   &  Electrical 

~   ..  5d  Du&tie  3t, 
T.  CreBin,  H  and  46  Br'jacl- 


CunnlngtiBOi,    foot    W.    I 

.Cunningham,  347  E.  S3d  S 
imn.  K  !>»>•  3t. 
CushlnK,  4GS  W.  ISSth   SI 


■Ucljean  Const.  Cu.,  1  B 

&  Konsiilnskl.  14M  Air 

I    Co.,    4S  B.  3M    3t. 
■  Deww.     8Ih  ai.,    Willi 

Doak.  5«l  W.  153(1  81. 
iollttle.  31  NaPEBU  St. 

;  Btratlon,  Ti  Broadwny 
Dreyer,   6  Park   Place. 

,  a  Chambera  St. 
Utti  ft  Eton.  489  5tti  A\f 


flty  Subwny  Co..  Ud,. 


Paving  A  Conslrucllon   Co., 

B^^ehara,  39  Cortlandt  St. 
'  IK  Ccmrapt  Co.,   Tl   Broad- 

Contractlng   Co..    is    Wall 

Piokten.  ire  w.  i2th  at, 

PteSorty,  41  Pech  Slip, 

MT,  S4  w.  ad  St. 

_  _  m,  ae  w.  liitith  81. 

m'*  Co.,  m  Liberty  31, 

lynn,  m  w.  i:isth  st. 


fc  'swUmte.  405  E.  ia4th  St. 

-  ft  Son,  UA  E.  asm  SI, 
iMMTve.  ns  W,  ia;th  St, 
•  ft  Smith,     TO    Cortlandt 


■  ''Hj/~Jft)iihnH«H— Co'iCnwc'. 
A.  E.  Godrffro)',  *B  Broadway. 
Oolllck  ft  Smith,  U33  Broadway. 
Jaa.  OouBh,  ire  E.  Sid  St. 
Grace  ft  Hyde  Co.,  26  E.  42d  St. 
Qranltlc  PhvIdb  ft  Cunstructloii 


Co.. 


Wllhelm  Grelsser,  11  Broadway. 
Gnifln  &  Bro.,  llth  St.  &  liith  Ave. 
R.  Ouastawino  Co.,  11  E,  S9th  St. 
Jo3.  J.  Hardlwen,  «1  E.  IJSth  St. 
Harries  Bros.,  100  Broadway. 
Chas.  Ward  Hall,  14il  Nassau  St. 
W.  J,  Hadden  &  Sons,  lU  Uberty  St, 
Peter  Handlbode,   jr.,     T70     Tremont 

D.  W,   HemmliiK,  201  W.  100th  St. 
Wni.  Hllgera  Co.,  2rtS  W.  101st  St. 
&.  H.  Hood  Co.,  220  Broadway. 
Isaac  A.   Hopupr,   213   W.   ISth  St. 


Howden  Tile  Co.,  5S  W.  24Ih  St. 
Edwin  L.  Hum,  27  Thames  St. 
Frank  C,  Huntley,  fll«l  Wales  Ave. 
Hjdt  Bros..  260-!«  W.  Broadway. 
F.    X.    Hyde     TllliiE  Co..   112S  Broa 


^■lllard  F.  Inr 


2  William  SI. 


W.  Jackaon"9  Sons,  S«  Front  Hi. 

R.  H.  JaRray  ft  Co,,  J80  5th  Ave. 

J.  R.  F.  Kelly  ft  Co.,  ao  Broadway. 

B.  H.  Laks,  313  B.  !3d  St. 

P.  &  T.  LATlcln,  818  E.  ISth  St, 

M.  J,  Leahy,  3101  3d  Ave. 

J.  C.  LieeBOH.  fool  W  l«ld  St. 

Wm.  G.  Leeson,  Ml  W  143  St. 

Chas.  Lehman.  31  Manhattan  St. 

EuKcne  Lenttlhon.  4SS  >tb  Ave. 

Henrs'   Uppa.    Jr..    Billot  Ave..    Will- 

lamsbrldge. 
Martin  l.lpfB.  S»9  E.  I4»lb  St. 
Frank  R.  LK>nB  ft  Co.,  3M  BroBdway, 
Henry  Lryons,  Stewart  Bldg. 
J.  C.  I^tna,  SI  K.  Iffith  St. 
Henry  Mnae,  »«1  ad  Ave. 
Uacknlglit     Fllnt)c     Sto 

Broadway. 
"  Bernard  Mahan.  lOfl  Fulton  St, 
Mart  ft  Ijiwton,  1121  Broadway. 
J,   B.  McDonald,  16  Park  Row. 
Matthew  McDonald.  TVS  Mh  Ave. 
I',  J,  McDonald.  Zll  4th  Ave. 
McDonald        ft        Onderdonk.        i< 

Park. 
McGuIre  ft  Hall,  Havemeyfr  Bldg. 
M.  McHugh  ft  Son.  SflB  W.  «d  St, 
John  MClver.  SOI  W.  ISSth  8t, 
Ptter  McKeever,  MO  B.  lUth  SI. 
T.  J.  McKennn,  35  Broadway, 
Clarence  3.  McKune.  138S  Broadwa: 
E.  J.  McLaughlin,  6S5  E.  134111  St. 
Prank  W.  McNeal,  80  Reade  St. 
D.   J.   McNIec*.    146  Broadway, 


1» 


Mack  Pavlne  Co.,  3!i  Nnaaau  St. 
Manhattan      ConslrucUoii       Co..       II 

Broadway. 
MapeB -Reeve      CdhbI ruction    Co.,    160 

Nassau  St. 
A.  B.  MarshalJ,  81  E.  IS-Sth  Si. 
W.    H.    Maaterson,    Park  Ave.,    oeal 

ITStt  9t. 
Melan    Arch      CooHtructtun    Co.,      IB 

Park  Eow. 
LoulB  a.   Meyer.  laO  5th  Ave. 
Joseph  Moon.  170  E,  B9th  St. 
Dennis  W.  Moran.  280  Broadway. 
J.  B.  Moaher,  8  B.  42d  St. 
T.  C  Mnrphy,  nss  SeflKwlck  Ave. 
W.   H.   Murphy,  150  Blh   Ave. 
■niOB.    P,    Murray.      1426     Amalerdam 

Ave. 
Wm.  J.  Murray,  H"  E.  126th  St. 
Theo.  Namuer.  Ifi  Manhattan  St. 
NaUonal    Conduit    &    Cable    Co..    « 

Park  Row. 
NaUonal  Conduit  Co.,  Times  BVdg;. 
National    Contractins;   Co.     T.    HubS 

Bowman,  Pres..  32  Broadway. 
Naughton  &  Co.,  a58  Broadway. 
Wm.  Nelson,  13  Cnamoere  Si, 
Henry  Neus,  ^n  E.  I16th  St. 
New  Tork  Dredglnff  Co. 
Patrick  Norton,    1035  3a   A--*, 
J,  P.  O'Donnell,  780  Tremont  Ave. 
Thos.  O'Leary  &  Sons.  236  Center  St. 
A.  Onderdonk,  1  Broadway. 
J.  T.  O'Rourke.  2410  Park  Row  Bldg. 
Peter  Oito,   R90  Jackson   Ave. 
A.  D.  Palmer,  27  ThameB  St. 
John   H.  Parker.  216  K  94lh  St. 
Parsmore.  Meeker  &  Co.,  U  Bth  Ave. 
E.  a.  Pepora,  411  E.  114th  St. 
PellaHn  &   Co.,   23  W.   28th   Bt. 
Penrhyn  Slate  Co.,  101  E.  ITth  St. 
Pietrowskl,   Keller  &  Co.,  418  E.  91st 

Jae.    Pllklngton.    73   E.    lasth   St. 
A,  C.  Pucd.  3M  E.  108th  St. 
Purcell  &  Pay  Co.,  244  W.  23d  Bt. 
Ransome  Conorete  Co.,  26  Broadway, 
Rapid    Tranalt    Construction    Co.,    IB 

Broed  at. 
Rapid  Transit  Subway     Const.     Co.. 

13-21  Park  Row. 
J.  W.  Rapp,  311  E.  !l4Ih   St. 
P.  S.  Raqoea,  55  Liberty  St. 
H.  J.   RelUy,  .11   Broadway. 
T.  H.  Riddle  &  Co..  35  Broadway. 
Andrew  J.  Robinson  Co. 
Robert    Rouman,   64    E.    Uth    St, 
W.  K.  Ryan.  233  W.  7M  St. 
Rudolph  Schroeder,  442  Greenwich  St. 
Geo.  Sehofleld.  454  E.  ISSth  St. 
H.  R,  Setlera,  1  Madlaon  Ave. 
Shatack   Bros.,  47  W.  140th   Bt. 
Jra  A.  Sfialer,  2J  William  St. 


John  Shea    254  B    SSth  3t. 

J  h      M    Sh     han      IB  B.  SSth  St. 

S        an      Aspha         Paving      Co.,     41 


b      &  T   e  Co..  64  E.  1 
a  Pa  ry,    MO    ' 


.    UtH 


Skllton  &  Son,  31  Broadway. 
John  Blattery.  370  Park  Ave. 
Chas.  Hmeflley.  IB  Whitehall  St. 
Terance  A.    anlth.   lOS  Fulton  St, 
Snare  &  Trlest,  39  Cortlandt  St. 
Sooysniith  &  Co..  Wall  St. 

"1    Structural   Co.,    11   Broad- 


D.  N.  Stanton  &  Sons,  IB  Broadway, 
ainton  Stevens  &  Son,  IS  Park  Row. 
Stone  &  Thurston,   220  Broadway. 
John  H.  Sturk  &  Co.,  3Z8  B.  lOM  3L 
Roger  Sullivan.  21E  W.  12Bth  St, 
Sutherland   Const.     &     Imp.     Co..  li 

Wall  St. 

Jas.  SyminKion,  16  Exchange  Plaoe. 
Herbert  Tate,   21   E,    20th    St, 
Ronald  Taylor,   166  Bth  Ave. 
W.  N.  Thayer. 

Thilemaa  &  Smith,  147  E.  12Sth  31, 
Tlce  &  Jacobs.  510  Pearl  St. 
J.  A.  ToBcanI  &  Co.,  315  E.  38th  St. 
Traltel  Broa.  &  Co.,  133  W.  42d  Bl. 
Tticker  &  Vinton  Inc.,  156  Bth  Ave. 
David  TuUoch.  30S  R  lOSth  St. 
John  Twlname.  2033  Bathgate  Ave. 
Union    Subway    Construction    Co.,  U 

Cortlandt  St. 
United  Company.  15  Park  Row. 
United  States  Paving  Co.,   1S2  Broofl- 

E.  S,  Vnugbsn,  103  Maiden  Lane. 
Venetian    Wood   Tiling   Co.,    Ii 

Broadway. 
Geo.  J.  Wallace,   131  4th   Ave. 
J.   Ford  Walter,   316  W.  19th  1 
Waehburn   &  Washburn. 
Weand  &  McDerraotl,  71  Broadl 
M.  F.   Westergren,  435  E.  144th 
J.  Gilbert  While  &  Co.,  T  ~ 
Geo.    H.    Whyte. 
W.  C.  Whyte,  15  Conlandt  St. 
-Wollmann,   Keith  &  Co.,  U  WBiW] 
Henry  Wright.  5S4  E,  14Sth  Bt, 
NEW    YORK     cm'— BOROUGH 
QUEENS— 
Jas.  Gillies'  Sons.  Vernon  Ave., 

Island  city. 
John  Hanale.   MelropoHtan. 
Thos.   Kane,  Far  Roekaway. 
Henry  J.  Mullen.  Ozone  Park. 
Pietrowskl  &  Killer.  24  Purvis,  I 

Island   city. 
Thos.  Skuese,  Flushing. 
J.    Rufus     Terry,     K7  Webster  J 

Lone  Island   city. 
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STORK     CITY— BOROUGH     OF 

MONI>- 

1  &  Quien,  Port  Richmond. 

^an  Bros.,  893  Rich.  Ter..  Port 

imond. 

Hardy,     22     Maple     St.,    Port 
imond. 

ohnson,  West  New  Brighton. 
F.   McQuade,   48  Columbia  St., 
t  New  Brigrhton. 

politan  Construction  Co.,   New 
hton. 

rd  J.  Pounds,  Port  Richmond. 

Simonson  &    Son,  Port  Rlch- 
d. 

fValker,    Rich   Ter..    near   Mer- 
lu  Ave.,  Mariners'  Harbor. 

Whitforce,  l*ort  Richmond. 
RA  FALLS— 
let  Construction   Co. 
nt  &  Co. 

5.  Humbert,  14  Gluck  Bldg. 
Makin. 
lickert. 

Shepperd  &  Co. 
[  TONAWANDA- 

Allen,  108  Falconer  St. 
r.  Charlton,  Thompson  St. 
.   Palmer,  Oliver  St. 
)Son,  Hubman  &  Fisher,  Main 


rrison. 
Howard. 
Lynch. 
Magree. 

SBURG— 

&   Willard. 
3   Lynch. 
i.  Norton. 
Paquette. 
Whalen. 

e  Fee. 

V^an  Campen. 

^— 

Gay. 

TA— 

Barnes. 

Bostwick. 

&  Miller. 
Packer. 

Woodin. 
O— 

:  Bradley  Co. 
Ikin  &  Son. 

Barnett. 
McLaughlin, 
latlgan. 
3mith. 


O  FALLS- 
Calkins. 
Snapp. 
Whitney. 


OWBGO- 

Ford'  Bros. 

Geo.  Jones. 

A.  H.  Keeler. 
OXFORD— 

William  P.  Buckley. 

Chas.  W.  Church. 
OYSTEai  BAY— 

J.  T.  Bennett. 

O.  Hendrickson— 

W.  S.  Moore. 

G.  B.  Powers. 
PALMER'S  FALLS— 

Hudson  River  Pulp  &  Paper  Co. 
PATCHOGUB- 

R.  Henry  Parks.  i 

William  S.  Simpson. 

fimerson  G.   Terrell. 
PBEKSKILL— 

James  Miller. 

James  Nichols  &  Co. 

John  Smith,  Jr. 
PBNN  YAN— 

Carey  Bros. 

Pat   Qulnn. 

L.  B.  Worden. 
PERRY—  ' 

Jas.  Mclntyre. 

Geo.   O'Brien. 
PHILMONT— 

Henry  Christman. 

Charles   Ham. 

Walter   Ham. 

Robert  Shadie. 

PLATTSBURG— 

D.  Callahan. 

M.  J.  Fatzpatnile. 

A.   McQuillan. 

Merrlchen  &   Adams. 

Prescott-Buckley  Cons.   Co. 
PORT  CHESTEHl— 

Henry   R   Merritt. 

Wm.    Ryan   &   Co. 

Jas.   Weir. 

PORT  JERVIS— 

Matthew  Heitzman. 

Jacob  Lehn. 

Joseph  Place. 
POTSDAM- 

Harry  Delisle. 

R.   L.   McAllister. 

C.  G.  Rogers. 

PULASKI— 
Fra.'y  &  Sage. 
Wm.   Peach. 

D.  B.   Wood. 

RHINEBECK— 
Francis  Curnan. 

E.  M.  Haines. 
Augustus  Van  Keuren. 

RICHFIELD  SPRINGS— 
L.  S.  Chase. 
Geo.  Monahan. 
W.  B.  Ward. 


ti 


i 
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Muin 


EIVERHEAD- 

Eroeat  Duryea. 

E,  G.  Duryea. 

Ctiarlcs  Hemp  stead. 
HOCHEaTBR— 

Warner   B.    Borgy,  Z 

Bcayer  &  Albaugh,  : 

P.  A.  Brotsch,  13  TrlariBle  Bldg. 

Charabera  &  Caaey.  S13  Powers  Bliig. 

Wm.   H.   Clark,   45  North  8l. 

J.  Common  a  &  Son,  156  Central  Park, 

H,   N.  Cowles,   3W  N.   Oondnian. 

P,   H,   Curtla,  36  Favo  St. 

Frank  E.  Dyer,  34  Pearl  St. 

EUswortli     &     Qraot,     81     Insiitnncp 
Bldg. 

Julius  Frledrlch,  29  Frledrich  Park, 

WiUlam  Fuller,  IB  State  St. 

Jamas   Holahan,   96  Penn.    Ave. 

Wm.  H.  Jones  &  Sons,  85  Efttthange. 

Michael    Krewer.   ira    WiliJer. 

iM-aet  &  Hagaman,  m  Clinton  Ave.  S. 

Jacob   Mather     &     Boa,     150   Central 
Park, 

Godfrey   S.    NeB,   30  Evergreen, 

B.   U  Oliver,  688  Clinton  Ave.  S, 

BoehsaLer    Vulcanite    Pavement    Co., 
Alexander  and  Erie  Canal. 

Hock  A^halt  'Pavement   Co.,    ai    In- 
surance mag. 

B.   J.    WaBQDer.   11   Ardmote. 

Whltmore,    Hauber    &     Vlcinii9      279 
South  Ave, 
EOME- 

.   J.   Cromond, 


Robt.   1 


illough. 

5on  &  a 


SALAMANCA— 

P.   O.  Connor, 

Phtlo  Oatea. 

C.  D.   Hlekey, 

Spon  &  Robinson. 
aAX.EM— 

Chas.   W.   Button. 

l^   P.   Copeland. 

Wm.  J,   Crulkshank. 

E,    W,    Phllo. 

Charlea   A.   Shaw. 

BANDV  CREEK— 

Henry  C.  Crandall. 
Joseph   Crandall. 

8,  a  Wheeler, 
BANDY   RTT.T  — 
Alien  BroH'.  Co. 
Philippe   Beaulac. 
Flood  &  Hherrlll. 
McCaghey  &   Ltnehan. 
Monty,  Hfgby  &  Co. 


BARANAL'  L.AKE- 


Geo.  WllUumB. 
SARATOGA  SPRINGS— 

Barut' 
Geo.   W.  Win  ship,   Propr. 
SAUGERTIES— 

Frank  Pldgeon. 
SGHAGMTl  C  OK  E- 

Thomaa  Bracken. 
SCHENECTADY— 

J.   B.   Bailey. 

W.   G,   Caw. 

J.   H.  Clemcuta,  M-i  Hamlllon  8U, 

James  Devlne,  1U£  Wall  St. 

Samuel  DkkhofC, 

Kellam   &    Shaffer. 

Andrew  Klnum.  119  Park  PI 

Jas.  Moloney, 

John  McDermotl.  IBS  HoiKyi 

Jolui    MCEncn 


709   1 


,    Co, 


B.   Van  Vronken. 
SENBCA  FALLS- 

Barlow  &  Woodcock, 
SILVER  CHEEK— 

S.  W.  Erdle. 

Fred  Gunther. 
S  IN  CLAIR  VILLE- 

Frank  li.  Shaw, 
SING   SING— 

Stephen  Brown. 

Geo.   H.  Eldrldge,  Ellis  Pla 

Albert  Smmett,  Tompkins  . 

Bdwarfl  Rocketl,  Dale  Ave, 

J,  L."SterrJtt,  JEHU  Plaoe. 

Ell  Valentine,  Todd  Ave, 
8KANE:aTKUB8~ 

Richurd  Cnrv^r. 

Piatt  &  Loss. 

J.  L  Shultz  &  Co. 

Wm.  WUllama. 
SOUTH  AMPTO  N— 

E.  J.   Corrlgan. 

Fred  Duryea, 
■.  G.  ToMiing. 


C.  W.  Kellogg, 
STONY  POINT- 
CJurlea  W.  Drklna  A  San. 


Una  S 


i   Son.  «ai  I 


isphaltlna  Const.  Co..  Kirk  W 
J,  E.  Britton,  201  W.  OnondagA 
John  W.  BuBtln,  405  W.  Ononda 
John  Dunfee  &  Co,,  Dunfee  Sii 
Empire   Contracting  Co,.  112  E, 

feraon  St.  = 

G.v.i,    D.   GrannlB.   Gd.   Opera  Ha 

Blk.  ^ 

Geo,  G.   Hsil.  ir.ll  Spring  Bt, 
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seltlne,  100  Townsend  St. 
aynea,  206  N.  Crouse  Ave. 
r.  Jordan,  409  N.  Valley  St. 
Driscoll  &  Co.,  Dunfee  Bldg. 

Lavelle,  712  Almond  St. 
t  Lawson,  233  Briggs  St. 
I.   Mack,   Kirk  Bldg. 

Mara,  Lynch  Blk. 

&  Sullivan,  112  W.  (Jenesee  St. 
Marvin,  307  Glfford  St. 
cCaw,  746  Harrison  St. 
[cDonald,  51S  Wyoming  St. 
tfillen,  706  W.  Genesee  St. 
Pack  &  Son,  415  E.  Water  St. 
y  &  O'Hara,  518  Jackson  St. 
van  &  Son,  112  W.  Genesee  St. 
3e  Improvement  Co.,    1    War- 
Idg. 

A..  Weed,  114  Seymour  St. 

X)WN— 

.  A  Jerrel   Co. 

Duell. 
irr. 

\NDA— 
'base. 

Chase. 
3se. 
Construction  Co. 

Besch,  129  Ferry  St. 

McKenna,  173  3d  St. 
•n  New  York  Asphalt  Paving 
hurch  &  State  Sts. 
y  &  Catlin,  84  Congress  St. 

LAKE— 
Sharhand. 
Vest. 

1  &  Son,  47  Park  Ave. 

Jros. 

a  Construction  Co.,  59  Arcade. 

Construction   Co. 

&  Baxter. 

^hnston. 

ate  Paving  Co. 

arsden,   205  Center   St. 

i\ing  Co.,  62  Arcade. 

gulst,  2026  Bleecker  St. 

one  Co..  20  Whitcshoro  .St. 

\— 

awford. 

Decker. 
Hardware  Co. 
losencrans. 
igh  &  Kidd. 

I.    Brown. 

leynolds. 

rix. 

.   Howland. 

K— 

.ton. 

illoway. 

fe  Ronnsavell. 

ros. 


WATERFORD— 
H.  S.   Eveline. 
Flynn   &   Parker. 
WATERLOO— 
Robert  Logan. 
Wm.   Murphy. 
John  Van  Rei)er. 
WATERTOWN— 
front te   Concrete   Co.,   28   Flower 

Bldtf. 
W.  J.   Sempler. 
Wm.  Walsh,  9  Boon  St. 
Haley,  Ward  &  Co.,  Flower  Bldg. 
WATERVILLE— 
P.  Nurna. 
Taft  Bros. 
WATBIRVLIET— 

Thos.  Benjamin,  1501  7th  Ave. 
WATKINS— 
Robt.  J.  Baldwin. 
A.   F.   Chapman. 
WAVERLY— 

Whalen   &   Higgins. 
WEEDSPORT— 
Caywood   Stickle   &   Co. 
M.  Grace. 
WESTFIELD— 
John  Hatsel. 
C.  H.  Mason. 
David  Sutherland. 
Ed   Waterman. 
Harry  Wratten. 
WHITEHALI^ 

A.    D.    Bartholomew. 
WHITE  PLAINS— 
J.  Duflfey  &  Co. 
J.  Jackman  &  Co. 
Freeman   H.   Merritt. 
Toney  Richards. 
WHITESTONE- 
L.  Collins. 
J.    Geotz. 
Geo.    Hlppl<'. 
J.  Miller. 
WILLSB(jRO- 

N*-w   York   Hi   i'l'iin  Co, 
YOSKKHA- 
Jobn   Callahnn.    Rlvcrdal(>  Ave. 
<;uninion%v«*ulth   Hooilnir  Co. 
li.  A.  D«'Mtnir»K«'. 
DoiiKli'Tiy  *   IJiTrlKnn. 
Wni.  .1.   KlJUKiKun. 
r.  J.    Kljmrii  rv. 

(inidy.    K.'jiriiH  At   Ifnrl,    .';:;    Orchard 

Ht. 
Oi'.,.    T.    Ki'Ily. 
I>«rilM  Murphy. 
iN'iiiM-II   id   n'Honi. 
Kobt.    I,.   HfrWMII. 
L.    K.    Miithnrbniit 

%oirrii  <  \iioM%/%. 

AHIIKVILIJ-; 

I-:      'V      llrhitr 

T     !•:     I»nvl« 

\v    r    ii.Hiiow 


■■■■ 

HiC-KORY- 

O.  D.  Bevel  J. 

J.  J3,  Elliott. 

J.  A.  Wagner. 

M  O  RGA  N  TO  W  N— 

J.  M.  Weatall. 

John   CamiibeU. 

W.    E,    Wollt. 

\V-  M.  Sloan. 

BKAUFORT- 

MOONT  AIRY— 

Shul  &  Duncan. 

W-  A.  Bolt. 

CHARLESTON- 

W-  J.  Jaclcaon. 
B.    Nurncii. 

Adama  &  Hutchinson,  14  Atlantic. 

The  Bailey  I-ebby  Co.,  213  Meeting  St, 

J.   A.    Bell.    3  Green. 
J.  A,  Benson,  62  Wentworth. 
W.  B.  Bolvrlest,  69  Tradd. 
Martin  Caulfleld,  ffl  LaurenB, 
De  Costa  &  EdwardB,  4  Slate. 

A.  W.  Shroyer  ft  Co. 
Weir.  Hunnicut  &  Co. 
REIDSVILLE- 
J.  W,  Jennlnea. 

i  H.  Sharpe. 
ROCKINGHAM- 

G.   H.   Dehrman,   W»  E.   Bay. 

J,  W.  Devereaux.  U  Reld. 
N.  A.  Devereaux,  15  Judith. 

Jacob  Enter,   B  Tradd. 

G,  TelgendrBger.  206  W.  Philip. 

T.  G.  Fields,  306  Ashler  Ave. 

J.   P.  Hanley.  338  St.  Philip. 

D.  J.  Hose  &  Co. 

H.  K.  Harrison,  147  Naaaau. 

WADESBORO- 

L.  J.  Hollines,  2K  Ashley  Ave. 

J.   E.    Kereean,   14   Glebe. 

WILMINGTON— 

B.  F.  Kramer,  60  Meeting. 

I.  F.  Lanier,  34  Shepard. 

R.   H,   Brady. 

MeCarrel  &  Sloan.  B3  Broad. 

Henry  Oliver,  2  Mott  La. 

Henry  Green.' 

M.   W.  Powers,   E2  Beaufalne. 

R.  J.  Preston,  81  Smith. 

Wli-BON-  ■ 

;         H.  D.  Scdiumacher,  Sli  King. 

John   B.    Deans. 

J.  T.  Snelaon,  110  Tradd. 

J,   E-  Wllkens. 

D.  L.  Thompson,  296  Rutiedge  Ave. 

WINSTON-                                              i 

M.  J.  Treahy.  3  Horlbeck  AJ. 

Consolidated    Mlnlns    &    Cnnstrtu 

E    T.   Viett.     Magnolia    Ave.,     cor. 

Meeting. 

J,    M.   Cummlnga. 

H.    T.    Zacharlas.    179   Meeting. 

Chas.   Loman. 

CHABLOTTB- 

I.    Mclver. 

T.  W,   Ahrena. 

Miller   Bros.    Co. 

Jo.  Aabury. 

T.  Morgan. 

R.   H,    PltlB. 

W.  W.  Phlfe! 

SOHTH   DAKOTA. 

Theo.    Ralph. 

FAROO- 

KUZABETH  CITY— 

A.  L.  Hawkins. 
"W.    A.    JoneB. 
Elisha  Overton, 

Fargo  Tile  Walk  Co. 
Casper  Johnson. 

PATBTTEVILLE- 

E.   C.  Kennedy. 

Poe  &   Co. 

Edward   Nelson. 

GOLDSBORO- 

Nofth      Dakota     TUe     Work^ 

T.  I.  Fusael. 

BirtTh.  Prop. 

Porter  &  Goodwin. 

G.  B.  Runner, 

D.   J.   Ross   &   Co. 

Stewart   Wilson. 

L.    G.   Weddell. 

GHAPTON- 

St.    Hlllalr    Lumber    Co. 

Robt.    Bunn. 

Nollman    &    Lewis. 

K.  W.  Coghlll. 

Robertson  Lumber  Co. 

H.  C.  LInlhicum. 

GRAND    FORK8- 

R.  R,  Plnkaton. 

Anderson  &  Hunter.      ^^^^H 

HENRIETTA- 

R.  R.  Haynes. 

DInnie    Bros.                     ^^^^^| 

S,  B.  Tanner. 

^^^^H 
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ro-wK- 

BELt-EFONTA  INE— 

Qoodnian. 

Jfl«,    E.  Mccracken. 

Bensch. 

K    Benecb. 

W.  T.  a.  Snyder. 

BTON- 

a  ChrlBtlamo. 

W.    H.   Garflner  &   Co. 

Sam    Hlsolns. 

t  Brof. 

BERBA- 

OKIO. 

A.  J.  Brown. 

1^ 

Cbaa.  GolUe. 

Supply  Co.,  6U-6IS  B.  Mill  et. 

Wm.  Seidler. 

Baroett.  at  drroU  St. 

BOWLING  OHBBN- 

t  Buehrle.  317  Allyn  St. 

Wm.  C.   BIyHlone. 

.  B.  Camp  Co..  30  Park  SI. 

Geoi^e  HodgBon. 

«  CriBp  &  Son.  BOO  K.  Mill  St. 

Geo.   E.   Mercer. 

[Town   Fire   Clay   Co..   izm   B. 

H.  G,  Mercer. 

tst  St. 

BRTAN- 

fwart  &  Co.,  UO-ISO  Brook  St. 

J.  C,  Beaules. 

Bwlns.  121  KlrkWDOd  St. 

Wm     Grim. 

nower,  119  3.  HlBh  St. 

Georice  lllKKlna. 

Oobei,  800  B,   South  81, 

0.   Wlllctt. 

iBurj-,  4D7  Wheeler  St. 

BUCTRU8- 

Buglll.  62S  E.  Mill  St, 

A.  H.  Garflner. 

HuglM.  114  S.  College. 

KcCourt,  813  S.  MHin  St. 

John  AnkerDiUQ 

■iller,  60314  B.  Exchange  St. 

E  M.  lj,ng  &  Sons, 

O'Marr.  US  W.  Market  SI. 
Hn  *  WriKht,  13  N.   Main  8t. 

CAMBRIDGE- 
Borton    Bros. 
Hoyle   &    Scott. 
Jas.   Jackson. 

r  Bro.,.  IM  Carmlchael  St, 
WIKIes  &  Son.   IIE  S.   Collet 

lelm  *  Son,  aM  B.  CHsr  Bt, 

ijnn  Bros. 

^^H 

IT  Brlcfc  Co..   Cor-  Gram  and 

Wm.  Wharton. 

^^^H 

rcE- 

CANTON- 
American   Granitoid   Pavlne  Co. 

^^M 

ScTlne. 

Cnrloa  Anserettl. 

FlHspstrlck. 

Harry    Corl. 

addlelon. 

John  D.  Dunbar. 

John  Hadtey.                                       .> 

^H 

Mlll<-r. 

mean. 

F.  J.  Melbourne. 

^H 

(ULA— 

Richard  Stanton. 

SallBbury. 

Turntiull  &  Plero. 

T.  K.  Tumhull  &  Son. 

■ulman. 

Wise  *  McCaffprtv. 

CARTHAGE- 

Starkweather. 

AoKUBI  HeLmlng. 

CEa,lNA- 

BlenesB. 
larrts. 

Clem  BnrnblnBer. 

^^H 

Harris. 

Peinel. 

Bernftt.l  Weaker. 

Towsley. 

CHICAGO— 

^^^H 

ITON- 

ta  Chemical  Co. 

C.  E,  Seniors. 

Bros. 

w.  A,  Wllllami. 

RE- 

J.ilin  a   ButlT. 

mey. 

M    U  Jon». 

IcClaln. 

I.I11M  Broil, 

BroB. 

Jrrom.  Molntrlo. 

>.  Toole. 

J.ihn  Osdcn. 

itil. 

Wm    N.  R»n1(*.                             . 

■ 

^ A 

m 

■ 

CINCINNATI— 
August  Behne,  21W  Barimril. 
A.    W.    BouchHrd,    Observatory   Av€ 

and  CuBter  St. 
J.  H.  Brtnek,  2127  W.  Sth,    , 
H.  C.  Buddenbecg.  1M4  Main. 
The  Philip  Carey  Mtg.  Co.,  M'l  Blm 
ClnclnnaU  Gran  Hold  Co.,  31   Carllal 

BldK- 
pBtrlck  T.   Coffey,   IrtOfi  B.   Id. 
Archibald   Colter.  2316  Kenlon  St. 
Colmnbua  Flreprooflng  Co..  2S  E.  3d. 
Corbett  Brothera,  71B  Mouml. 
ComeBuB  Cronan,  162(1  Hewitt  Ave. 
Qeorge  Dell,  10  E.  McMlckon  Ave. 
Edward  Doraey,  983  W.  7th  St. 
Oeorge  Douglass  &  Co..  KOD  plum. 
Duerr  A  Faul,  2638  Vine. 
BddlBon  &  Co..  3096  Mathera  St. 
Oeorgie  Elzenhoefer.    41T3    HamlUoi 

Geo.  Bud  res,  22S  Mohawk  Bt. 
John  W.  BDrighi,  714  Mound. 

Asphalt  Pavltie  Co 


zaa  ' 


.  sth. 


Harry  Paldkamp.  7n  Linn. 
Henry  Frank.  2015  Western  Ave. 
Henry  Frank,  jr..  1838  WeHtem  Ave. 
Joa.  Fredrtch.  2862  Corrnany  Ave. 
B.  D.  Getchell,  U09  Gilbert  Ave. 
Fred  Oler  &  Co.,  17  W.  13th  St. 
Globe  Paint  and  BooflnK  Co.,  SO  Pei^ 
In  BoildlnF. 


Huso  HengBtenberg.  SlflS  Vine, 
■miliam  Hlllenbraod.  2310  W.  Sth. 
Walter   S.    Hollnender.   1342   Mnln. 
Charlea  Homan.  2ft6  Vine. 
Kleserilng  &  Wanner.  1820  Vine. 
V.    H,    Klrclintr    &    Co,    Sth    mt 

Ptniii. 
■Wm.  KolUng  Co..  J17  Reading  Hoad 
Win.  H.  Kopp,  K72  Bogen. 
Satm  Kuebne.  221  w^.  I.fherty  St, 
The  Charles   Kuhl     Artificial     Stoi 

Co..  B  W.  Canal, 
Jacob  Kuhn.  IHK  Bank, 
taping  Brothera,  2733  Wimdhurn  Av 


Wm.    LaWBOn    &    Brothers,    S 

Walnut. 
Frank  A,  Moeller.  19  Calhoun 
Alex  Wenger,  j    -   -■  - 


Martin  Mack,  S  W.  McMeckan  * 
Cliapleii      V.     Macneher     Co.,    S 
Read  lug  Rand. 

John  E.  Mahoner.  711  Whlltler. 
McCarthy  Brothera,  620  Oes  Molnc* 
Henr.v  Nlemea.   4112  Hamilton 
Frank  Nleson,  1308  Syonniore.  ^ 

The  E.   J.   Nolan  Plumbing  Co..  M 


J.    F.   Nolan.   96B'E. 
Herman  Nolte,  961  Clinton. 
S.  J.  OoboFn,  Jr.,  A  Co.,  PemrlM 
BEKle-toB  Ave. 

William  Peters,  837  Findlay. 
Queen    City    Cement    Pavement  f 
Glenway  Ave,  and  Austerllti  Rd 
Geo.  A.  Bamsey,  2349  Kenton. 
8.  L.  Rice.  3d  and  Main. 
Adam   Ruby,  437  Carlisle  .\ve. 
R>-an  &  Smith,  XK  W.  3d  Si. 
Oliver  Sc^lemmer,  ISll  Linn. 
C.  B.  Schmidt  &  Co.,  ai  E.  4tb, 
Edward  ScuUy.  1148  Bates  Ave. 
W.  H.  Settle  &  Co..  Station  M. 
John    Stecke welter.   2419  Vine    St. 
Jeremiah     A.      Sullivan,    ots    Cent 

Trinidad  Asphalt  Co.,  17  W.  «'ali 
F.  W.  Trinkle,  Z137  Central  Ave, 
Tweed  le      &      Cluitton,      3Slil     Spr 

Grovs  Ave. 
Van   Sandt   &   Meeds.   60   Atlas  I 

Bldg, 
Wm.  P.  Wagner,  2SB2  Colerain  A\ 
David    A.    Walker,    Beechwond   A 

and  Cinnamon  St, 
Wanner  Brothers,  3327  Vine. 
Wm,  Welab  &  Co..  1104  Central  A 


A., i.,<,„„..i„„„„  Cement  or 

L  Cement  flachlnery 


Huniclpal  Engineering  Company 


Fitlton    Hill 
Trust   El  Jr. 


,    IIO> 


bkel. 

ttJne  Co.,  S9  EUcLliI 
B  9te*l  &  Wire  Vo 
■Mttase,  SIT  Breutoti 
iirth,  SI  Proleesur. 
B«duliin.  104  ZoelcT 


■,   IS!  I>oun. 
Blimdy,  136  Murray  Hill  Ave. 

Oales,  571  Detroit. 
ramtey  &  Co..  41  ceniral  Ave. 
I  ft  Grililicna,  41  Ceniral  Avf. 
IrHCnaH,  219  Qulmby  Ave. 
&  Bueltner.  K  faae  Library 

rown,  %  MonUoxe. 
JUIUfT,  235  3a  Ave. 

i.  30  Nottingham    Blilg. 
Itnett,  738  Society  for  Savings 

-.  Ti  Hayward. 
innrtl,  »6(   Broad  wMy. 
".  Carey,  Iffi  Brenlon. 
3uu)ler  ft  Son.  HutltlTs'  Ei- 


^, 


BuUderB'   Supply  Co. 
levc^ajid.  54&  Central. 
eione  Co.,  Hlckoi  Blrtg, 
Trinidad     Pavlns  (.'<•..   a 


JConkey.  Builders'   EichHnBe. 

lly    £  Sons,    si    Himttnglon 
BBwy*r.  llfl  aiperlor  Bldg. 
iok.  HR  Crawford  Rd. 
Costello.  98  Prosser, 
iuuilen,   4ffi  Delroit. 
hwlCB,   aw  Kh-tland. 

BaU   &    Bon,    519    Ameri'-ar 

■Bias:. 


I>ai 


£roB..  aS3  Pearl. 

SS  Edmunila. 
.  e  Myrtle, 
1G  ColtmsD. 
ggaa,  102  Lock  wood  A 
fkert,  21S  Woodlanii  ^ 
l«n,  12  Palm. 
Onvni.  4B1  Jeoninga  f 
irS,  lis  Franklin  Avp 
.ttaduction   Co..  m7  f 
MBIdK- 
L  Ftuieh,  ]2g  Star  a 


W.  J.  Ouwne.  Ft.  KIrtlanil. 
Oick  &  Fry.  Builders*  Exatia 
Jobn  GUI  &  Sons.  4U1  Cuyabog 
R.  E.  Green  &  Son,  aT3  Detn 
Ti.  &  O.  Grlese,  Ml  Society  r 
IKia  Bldg. 


n  Grim 


8  OBm 


■.  Grimn.  416  THe  Arc 


uguet  Hel: 
.    M.    Herb 


,  47  Aator  Ave. 

S  Dove. 
1.  6Sr  JennlitSB  Ave. 

er,  142  Carran, 
N.  H.  Hnmphrey.  1035  Glddlngn  Ave. 
Munkln  Bros..  302  Sawtell. 
Henry  J.  Hunlln8:doii.  13  Vincent  St. 
C,  B,  Jenkins,  46  Spangler  Ave. 
H.    W.   Johns   MfR.    Co..  ffll   S 

Christopher  Johnson,  1B2  OregotlL^ 
James  Kacal.  Ill  Bbarl.  ' 

S,  C.  Kane,  18«2  Euclid  Ave. 
M.  E.  Kavanaugh.  490  Prospect. 
Keasby  £  Matliaon  Co.,  117  Wa 
J.  J.  Helper.  l«4!t  St.  Cinir. 
KellT    Iilnnd    Mme     nnd     Tl 


L  KerslHke.  IS  Itaska, 
Klein.  208  S.  Wondlawn 
Kuentz.  330  Waverly  Ave. .' 
Kuster.   S.   Woodlawn. 


Luff,   ffi36  Euclid  Ave. 

Lyle,  U5  Doan. 
Macknnan,  tiZ7  GarFletd. 
le  Blone  Co..  Garfield  Bldg. 

Masters.  FtulMers'  Exchange. 
■w  &   Llbby.   i.'hamber  of  Com- 


Albei 


Maloi 
H.  C. 
Mathi 


W.  B.  McAlllHler,  20  Newlon. 

James  McCarthy,  1  Little. 

Patrick  McCarthy.   19*  Dodse. 

C.  T.  McCTracken.  M  Jonfli  Ave. 

Wm.  McDowell,  321  Mills  Ave. 

J,  W.  Mclrfan.  31  Rutland. 

T    J,   McMannuB.   410  The  Arcade. 

J    W.  Moran,  31  Rutland. 

Morse,    Myer,   Wlllland   &   Tubman. 

133  Cnlonlal   Arcade, 
Niitlonal  Concrete  PIreprnoflng   Cor. 

249  The  Arcade. 
T.     Nicholson    &      Co..      302    Electric 

Bldg. 
NorcniHi    Bros. 
Northorn   Ohio  Paving  Co..   Case  U- 

hriiry    nidg. 
P.  H.  O-Donnell.  7S6  Lake, 
liMwiird  O'Neill,  163  Wade  Ave, 


Cleveland— Cunlinii,-<l. 
T.  B.   OvffllL  U  Fern. 
Tom  Paige.   M  Cuyahoga   BLdg. 
A.  R.  Parker.  1438  Superior. 
H.  C,  Patohetl.  100  Florence. 
W.  H.   Patchett.  S168  Superior. 
H.  A.  PeterBon,  814  Detroit. 
PblUlpfi  &  Blxel,  964  Woodland  Ave, 
Pope  Cnnent  &  Brick  Co.,  Cuyahoga. 
Bifle- 

liOUlB  Poplowsky,  347  Pro^iect. 

P.  R.  Putnam,  712  Crawford  Rd. 

J.  A.  Beaugli  &  Son,  E23  Garflelil. 

P.   J.   Rehor,  29  Amos. 

Reserve   Construction    Co.,    1B3   Pros- 

Jajnes  Rockford,  Builder's  Exchange. 
C.   C,   Roehl,  1ST  Woodbrldge. 
Frederick  Roehl,  1«  Merchant  Ave. 
John  Roehl,  712  Clark  Ave. 
William    Ryan,    IS  Everett. 
F.  B.  Sager.  23  McConnell. 
C.  A.  Sarber,  366  Case  Ave. 
Bhaller    &    Schlliuglaw     Co..     21D   W. 

Michael  Sheehan,   30   Lyon. 
H.  G.  Siatmyer.  130  l.ake. 
Henry  Boeder.  20  Merchant  Ave. 
C.  F.  apahllnger,  77  HIcka. 
Spence  Broa.,   2923    EUiclId    j 


Cont 


'    Co.. 


Co.. 
g  Co..  22  Mlrhigan 


:rlal 


,    621   Cuyahoga 


Bids. 

C,    H.    Strong   i 

Bids. 

Thomas  Sullivan.  B2ii  Tracy. 
Jacob  Tecka,  40  Chodwlek. 
J.  F.  Terney,  61  Davenport. 
W.    I.   Thompson.  176  Euclid. 
Alexander  Thorn. 
I.  D.  Tuttle,  32  Blackstone  Bldg. 
IT.  a.  Construction  Co..  204  Superior. 
P.  "Velotta.  17  Fairview  Place. 
Warren  Chemical  &  Mfg.  Co.,  Cham. 

ot  Com.   Bldg. 
Q.    K.    Whitehouae.    3    Beaver. 
Thomas    Wood.    SG    Michigan. 
John  Wuire.  1965  Denlson   Ave. 
Jamea   Young.   Builders  Exchange. 
CLYDE— 
Geo.    Robinson   &  Son. 

COLLINOWOOD— 

Baldwin   Bros. 
COLUMBUS- 

N.  B.  Abbott,  &>>  N.  High  St, 

J.  T.  Adams.  307  Bcbul 


State  SI. 


408-420     W. 
t  TtlF   Co.,   G2^4   E. 


n  Clay  Mtg.  Co..  315  W.  High 
ich,  336  Sycamore  St. 


Capital  City  Arllflclal   3i 

N.  Princeton  Ave. 
Jas.  P.  Carllle,  10  Amboa 
The    Central    Supply    Co. 

High  St. 
Columbus  Coal   &  Lime   Co..  347 

High  St. 
The     Columbus     Macadam     Co., 

Dublin  Ave. 
Cook,  Grant  &  Cooke. 
J.  P.  Crowe,  467  E.  Naghten  3t. 
Charles  Danegger,  132  B.  Schiller. 
Davis  De  Forest,  1412  Oak  SI. 
DHL  &  Reeves,  Columbia  Bldg. 
Ferris    Steam    Mortar      Works. 

Galloway  SL 
John  Gaa  &  Sou,  lOSEI  Oregon  Ave 

C.  H.  GameB.  1273  Main  St. 
W,  M.  Graham,  185  E.  Town. 
HaydenvUle  Mining  &  Mfg.  Co.. 

W-  Long  at. 
HufT  &  Elgenaee.  8E  N.  High  St 
W.  B.  Jones.  237  E.  Spring. 
M.  J.  Keefe,  72  N.  Central  Ave. 
John  Kuhn,  55  N.  Skldmore. 
T.  C.  Lawler,  777  W.  Town. 
W.   H.   Luchtenberg,  410  The  Vfi 

dotte. 
Charles  McCloud.  515  E.  Main. 

D.  W.  McGratb,  1079  Summit  St. 
P.  B.  McLaughlin.  490  E  Rich  81. 
Wm.  Merkle.  626  B.  5Ch  St. 

The  Murphy  Grout  Mfg.  Co. 
PhlUp  Newbold,  184  N.  21se  at. 


gers  Bt. 


.    Ohrstedt,    McKinley    &    Rot 


Co- 


NBKliteii  St.    A.  Hanllti 
K.  W.  Parker.  Tr*«». 

A.  G.  Pugh,  2614  N.  High  St. 
Jacob  Rapi>  &  Co.  3755  High 
Q.   M.   Schneider.  1-2  S.    High  St. 
Sohultz  &  Son. 

Shaffer  Roofing  Co..  102  W.  Loni 
W.  F.  Smith,  186  JelTeraon  Ave. 
Stearns  &  Hoover.  48  Deahler  Bli 
F.  S.  Stlmmei,  506  S.  High  St. 
Michael  Stubenrauch,   3TS  S.   Wa 

Herman  Stuti.  324  Jackson  St. 

Wm.  M.  Taylor,  26  8  Srd  St. 

Warren-Scharf,  3S1  W.  State  St. 

R.  L.  Watson,  71%  E  State. 

A.  W.  White,  416  WeBtem  Ave. 
CONNEAUT— 

Fred   Hawley. 

Sam  Ransom. 
CUYAHOGA  FALLS— 

Bates  &  James. 

Howe  &  Co. 
DAYTON— 

Ellsworth   Brentllneer,    ISIO  N.   B 
"     31, 
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•n  Aapl&aft  Rooflmy  amd  Pav- 

Co.,  18  S.  Canal  St. 

Hemel,  374  S.  Henry  St. 
rcher,  173  Burns  Ave. 

Keman. 
L.  Lauterbach,  156  S.  Allen  St. 
ihns  &  Co..  586  £2.  2d.  St. 

Kuhl  Artificial   Stone  Co.,   536 
a.  St. 

J.  Lee.  34  S.  Eagle  St. 
.   Lockwood,  8  N.  Fulton  St. 
Earbleitlilo  Co. 
.  Ritty.  443  W.  Holt  St. 
on    Stlnebarger,    122   S.     Euclid 

lor     Stone     Co.,  .  122  S.   Wayne 

Swertman,  54  S.  Bond  St. 
ad  Asphalt  Paving  Co. 
.  Wenger.  230  N.  Western  Ave. 
:  Wroe.  449  N.  Grafton  Ave. 
NCE— 

Baltes. 
ider  Bros. 
VARE— 

Bobo. 
Gardner. 

Heller. 
ifcDonald. 

Miller. 
lOS- 

&  Kollsmlth. 

Jaeger. 

Smith. 

PALESTINE— 

Crowl. 
A— 

1  Eason. 
i  &  Schultx. 
Wolff. 
AY- 

y    &   Harris. 

.  Fassett.  531  S.  Main  St. 
Kleinman,  335  Walnut  St. 
RLA.— 
r  Karg. 
CLIN— 

Meeker. 
.    Van   Home. 
)NT— 

Brockman. 
POLIS- 
Frankenberg. 
;1  Henry. 
i  H.  Karnes. 
C.   Rue. 
re  Schneider, 
bus  VIney. 

Waters. 
I>— 
H.   Beaver. 

Hake. 
Sanaa. 


GLANDORF— 

F.  N.  Ellis  &  Co. 
GREENVILLE- 

Greenvllle  Construction  Co. 

W.  J.   Irwin. 
HAMILTON— 
laaao  Commons,  D  and   'Webster 
Sts. 

Hugh  H.  Hall,  121  S.  A  St. 
llamilton      Architectural       Portland 
Cement  Co.,  16  Beckett's  Blk. 

J.  G.  Hutch€Son. 

Frank  Kinch. 

C.  F.  Koehler. 

Wm.    H.    Louthan. 

Miami  Cement  Co. 

Geo.  Wilson.  S.  11th  St. 
HICKSVILLE— 

Warner  &  Rose. 
HILLSBORO- 

Jerry  Foley. 
I  RONTON— 

J.  B.  Black. 

S.  G.   Black. 

Frank  Brawley. 

Cook  &  Cook 

T.  J.   Mulligan. 

Wileman  &  Helbling. 
KENT— 

J.   E.   Kerr  &  Co. 

KENTON— 
Jno.   Burkart. 
J.  Christ. 
Ell.   Lambert. 
Maddux  &  Erwin. 
Jno.   Quinn. 
Jno.   S.   Scott. 
Wells   Brothers. 

LANCASTER— 
Jas.   Littrell. 
Jno.   Littrell. 
Jas.  McManamy. 
S.    L.    Conklln. 
("has.    H«'ndf»rHon. 

C     II.    JOIIHH. 

Fred  QuIIhT. 
CUnt  Smith. 

LIMA- 
E.  J.  ('aritw<'II.  mo  K.  North  St. 
W.   P.   Cnntw**!!.   119  E.   North   St. 
Jaiob  ChhUt,  313  W.   Spring  St. 
W.   II.   lUttU'*-,  13J*  W.   Waym'  St. 
John  lU'W,  777  W.   Wayne  St. 
W.   M.  Orr.  7i'J  W.   .Vorth  St. 
J;i(o»»  H^^ykt'r.  r>00  W.  Wayne  St. 
('.   M.   VjifiHky.  422  W.  Third  St. 
J.   M.   WiilHt.  2m  K.   Market  St. 

LIHIJON 
rarWuU'  A   Moon*. 

Hin-\iiH*'r  Hi    Marrrh. 
Li'vl    HftK'khouMe. 

LOCK LA NH  - 
W.  rv    Huriyan. 


■■Hi 

MT.    VERNQN- 

ThomaB   Kimz. 

LOXDON- 

Jr-cob  Coxey, 

Corr  it  Kulp. 

J.  A.  Stoyle. 

NELBONVILLE— 

M.  A.   King  &  Co. 

1.0RAIN- 

B.   P.  LnndiB. 

John  Stang. 

W.  H.  VorUs  &  Co. 

LOriBVlLl.E- 

NEWARK— 

John  Jacqiitt. 

J.   C.   Breiinan,  37  "W.  Main. 

MADIBONVILLE- 

\V.  H.  Chllooat.  R.  18,  i\i  N.  a 

J.  E.  Gornien. 

J.  F.  ChllflreBB.  20  9.  Arch. 

W.  H.  BelUe  &  Ca. 

—  Collman,  20  Granville. 

MANSFIBLD- 

D.  T.  Coffman,  m  Park  Ave. 

Jacob  Cline  &  Co. 

W-  E.  Coffman.  BM  Webb. 

Wm.   T.   Evans  &  Son.  K  B4 

HertnE  &  Son. 

teenlh  St. 

Lomnx  and  Ponninn. 

V.  E,  Jonea,  111  W.  Church  B| 

MansBeld    Cement    and    Paviiie   Co., 

C.  E.  Moore,  N.  W.  Cor.  Bue 

134  W.  5lh  St. 

ta  and  Canal. 

Wm.  Matlin. 

E.  J.  Maurath.  Tfl  8.  Fourth  1 

ChaB.  Behiing-. 

G.   C.  Wilson.  64  High. 

Btraub  &  Hnmblhi. 

N  B  WCOMiSlSTO  WN— 

MABIETTA- 

W-  M-  Erode. 

W.    J.    Berry. 
D.  W.   Dye. 
Jobn  Wllklne. 
MARION— 

NETW  PHILADEL.PHIA- 
Gco.  Edwards. 
Bamue!   MiUer. 

P.  Kelly  &  Co. 

NILE8- 

MARTIN-S  FERRV- 

TompkinB  &  Smith.      , 

3(*n  Boehm. 

Chas.  Holhcrmund. 

NOI&H  baltimore;- 

Henry  Rothermund. 

H.  J.  Bverltl. 

MARYBV1L1.E- 

C.  J.  Knolte. 

Wm.  Dlehl. 

H.    D.    Pllcher. 

Geo.  Fox, 

norwalk- 

MAaSILLON- 

J'red  fihuiner.  Jaokaon  St. 

NeiaUnger  &  Kraft,  122  Wellroan  St. 

Stewart  &  Simmons.  Monroe  f 

H.   Welble,   231   Duncan   St.                 _ 

NORWOOI>- 

MEDINA— 

Jhb.    McJoynt. 

John   Crofoot. 
Jacob   Drelier. 
Wm.  Prazler. 

John  Snyder. 

Chsa.    H.   GleusB, 

Thos.  Gdwer,   Sr. 

OSNABURG— 

Geo.    Grttnitiser. 

Jacob  Shengle. 

Albert    Smith. 
Waters  &  Level. 

OTTAWA- 
M.  H,  Fisher. 
Jos.  Plahel. 

MLAMISBURG- 

Grove  &  Catron. 

Jay   Jacobs. 

OXFORD- 

Kercher    &    Tom.. 

MIDDLEPORT— 

H.    S.    Thobe. 

Beeson    Bros. 

PAINBBVILLE- 

Ed    S.    Grant. 

E.  CBllender. 

J,    B.    Lindsley. 

B.    P.    White. 

Jas.  Shelly. 

MIDDLETOWN— 

H.  A.  Sutherland.     . 

Dietrich  &  Cooch.  K  W.   3a  St. 
M.   P.    Kemn  &    Son. 
Middletown  Paling  Co 
MILES- 
John    Barribail. 
Geo.   C.   Wagner. 

Geo.   Hardesty. 
PI  QUA— 
C,  B.  Martin. 
John  M.  Held. 

MINGO  Jt-NCTION- 

BOMB ROY— 

C.  W.  Jones, 

^ 

.^^H 
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CLINTON— 

Bertsch. 

te  Hard  Wall  Piaster  Co. 

Johnson. 

MOUTH— 
Gllson,  82-86  W.  Srd. 
M.  Olockner,  306  Market  St. 
HLibbs  &  Co.,  1S0-1S2  W.  2nd. 
Kaps,  77  W.  10.  P.  O.  Pond  Run. 
Kaps,    77    W.  10.  P.  O.  Pond 

leliy  &  Sons,  SOO  Jackson. 
E.  King,  E.  7  and  Kendall. 
:   McOowan,   E.   6  and   Broad- 

• 

3l  Monroe,  314  12th  St 
Nelgrhbors,  1322  Union, 
nouth  Pressed  Brick    Co.,    HI 
ket. 

Reegr,  1127  Findlay. 

Lumber  Co.,  1001  Lincoln. 
:er  Fire  Brick  Co.,  S.  Webster, 
». 
'  Wright,  96  E.  2nd. 

;na— 

Frank. 

:ng— 

r   Hunter. 
I   Koenie. 
ie\   Roth. 
St  Schmidt. 

Y— 

arr. 
Fritx. 
Xorris. 
rhcm;>50S.. 
Webb. 

:  RIVER- 
OX  . 

t— 
6c  Bur-.. 

ETi'lULJEr- 

siiy— 

H    &xm:i. 
3T— 

Eii:-Qin 

EiLl»r 

r 

Fifii**r 

muu.  ic  b-A 


SPKlNUKIKI.lv 
John  II.  m^nfi^r. 
Oh«».  J.  Ilonry.  a79  NV    \\\^\\ 
O.   11.   Ia»«mi\.  ^ts  N    Munux 
\Vm.  F.  V»yn«^.  ,'9  i'hoiiliuK  m 
Thr  M,  l\  Hwaiavll  l^mv^iil  l*H«lHtf 

Ulrlok  A  >Vtniiuii«,  141  H    lamuMluuti. 
Sn'KUHblNVll.l.K 

O.  J.  l<MokrH.  ai»  N.  M\\ 

Floto  HroN..  Mil  N.  /Ih 

NlcholMitn.  3.11    Miirknl 

BTUYKICU 

The  HtrykiT  Mfu    t'li 
TIKKIN 

M.  HauniKtirliitir. 

John  K.  Klliin, 

John  Hf:huhiiiih«r. 

(li'o.  Htitwitrl. 
'nJLKlMj  - 

K.  ArniiUI.  »»4  Ht.  ('IhIi  ^M 

A.   Ili'iiiity  A   MofiH.  41(1  Mu'ltNufi  III 

Ju'foh  Htitk.  i)</'/  'J'ht-  Nnnhv 

lUtrtttil  MtitUU;  M'iMtiii'  itnti  TUts  ''■; , 
1010  M'firoi-  Hi 

IMWiLtA    If'/t'l    I'jMli-   <iilil»N   'V 

M     J     ^i'/i^K     'vJ>   J'y«j'    »;< 
i'Jb-fV-i'    y.*'/      4;/.    J'v*«««    JP' 

'  "L*  { ■•  .■      ■»:*•/'        '    «..    II.  ^/..  /^     '    I,-  ...!.>  ■ 


If  J-       >     /'.'.■-. 


«  •- 


I 


J      J.  «:•'«.         ■'  /.       /    «  < 


f. 
f* 

r. 

1^ 


t  t  .  .  .  ■■ 


». 
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Toledo— Continued, 

Thacher  &  Shirley,  3  Marine  Bld«. 

Thomas  Tyrrell.   Cor.   Lucas   &  13th 
Sts.  . 

J.  W,  Van  Etten,  643  Oakwood  Ave. 

Igmatlus  Wernert,  1214  Erie  St. 

Alanson  Wood,  612  The  Nasby. 

James  Woods,  2013  Union  St. 
TORONTO— 

Chas.  Bray. 

Joe  Edwards. 
TROY— 

Deweese  &  Enyeart. 

W.  H.  Northcott  &  Co. 

J.  C.  Robins. 
UHRICHBVILLE— 

James  Greenlees. 

G.  F.  Hammond. 

Henry  Hilton. 

Mack  Hunt. 

J.  M-  Lickey. 

H.  N.  Parks. 

Chas.  Van  Vlech. 
URBANA— 

Joel  Bates. 

C.  C,  Creager. 

Lewis  Dickinson. 

VAN  WERT— 
Delong  &  Kline. 
Geo.  Rice. 
Chas.  Thornell. 

WARREN— 

Robert   Bell. 

Benjamin  Bullis. 

Clinite  Bros. 

ElUott  Bros. 

J.  R.  Sealey. 

Watson  &  Sutherland. 
WASHINGTON— 

Fred  Schwartz. 
WAUSEON— 

Palmer  &  Palmer. 
WAVERLY— 

David    Armbrust. 

Geo.   Hoeflinger. 
WEDLINGTON— 

Wm.   Young. 
WELLSTON— 

Louis  Barnes. 

Fred  W.   Cook. 

A.  W.   Dovvnard. 
WILMINGTON— 

Alph  Anderson. 

Bart  Boyland. 

Tom    Darbyshire. 

Devoe  &  South. 

Pink  Reynolds. 

Joseph  Wakefield. 
WOOSTKR- 

Geo.   Fultz. 

Wm,   Hummer. 

Wm.  Lons". 

Wm.  Woodland. 
XENIA— 

John  Farrell. 

W.   O.    Maddux. 


YOUNQSTOWN— 

Davis  &  Caldwell,  Id  N;  Phelps  9t. 

James  B.  Chambers,  715  Mill  St. 

Thos.  Lightbody.  922  Himrod  Ave. 

Christ  Mauser,  26  N.   Walnut  SL 

Nledemeier  &  Restle,  109  Jefferson. 

National  Steel  Co. 

Ohio  Stone  Paving  Co.,  374  EL  Federa 
St. 

Republic  Iron  &  Steel  Co. 

Vetter  &  Heasley,   620  Market  St. 
ZANESVILLB— 

Adams  Bros. 

Ayers  Asphalt  Paving  Oo. 

Evans  &  Dunsweiler. 

Fogarty  &  Curtis. 

The  Mosaic  Tile  Co. 

Petit  &  Abele. 

T.'  B.  Towhsend  &  Co. 

OKLAHOMA  TS2R. 

EL  RENO— 

M.  J.  Kane. 
GUTHRIE— 

Anderson  &  Pulse. 

J.  T.  Blake. 

J.  F.  Brickner. 

Scott  Cooper. 

T.   R.  Cotton. 

H.   M.   Fielding. 

John  Scribner. 

M.  White. 
NORMAN— 

McCoy  &  Bethune. 

OKLAHOMA  CITY— 

Oklahoma  Cotton  Compress  Co. 
PERRY— 

Wm.  Herman. 
T.  J.  Johnson. 
J.   J.    Noon. 
Geo.  Seevy. 
Wm.   Shiffer 
PONCA    CITY— 
M.  Tuman. 
Geo.    Christman. 
Chas.  E.  Welch. 

ORBGON. 

ALBANY— 

W.  R.  Baker. 

A.  P.  Chamberlain. 

W.  A.  Cox. 

J.  R.  Wilson,  P.  O.  Box  881. 
ASHLAND— 

C.   H.  Venhte. 

W^.  K.  ReeveH. 
ASTORIA— 

Normile,   Fastabend  &  McGregor 
BAKER  CITY—  * 

Neuhaus  Bros. 
CORVALLIS— 

John  Bier. 

Ed   Felton. 

Chas.    Tower. 
MORO— 

J.  O.  Elrod. 


C0NTRACT0K8  AND  LARGE  U8ERB  OP  CEMENf. 


a  Band  &  Cont 


Vankailen. 


[BNT- 

a.  Blddle.  ]&  Park  Way,  E  A. 

Iraidlnger.  Zl  O'Hara  Bt. 

Bricker,     2i     Park   Way. 

':  Bruggeman.  5(12  Averj-  Si. 
Haehin^ry   &    Supply    Co.,    im 
"    It..  K.  A. 
tTBon  ft  Oo..  1514  Pranklla  St. 
SliBianan,  3S  WaahloeCon  Ave. 
"^»  &  Davis,  ue  Erie  9t.  w,  a. 
j.  Covert.  ISIO  Beaver  Ave. 
B.  I>aniela.  «/l  Preble  Ave. 
rabam.  120  Ohio  ^i..  HL  A. 

:  1801  Market  St. 
•  HaUrte.  Tm  Monitor  St. 

I  A  Co.,    ino  OianliO'a 


.    as    Park    War. 


liCtima.  m  Ffderal  Bx, 
—       "  V  TM  M   St. 

Charls*  St    and  Nor- 


i,  S7  North 


Alleffhej,}/— 

Jamea  Wherrr  A  C 
W.    A. 

D.  Winters  &  8on.  601  Jackson  St. 

Touoe  ft  Oaver,  258  RIvar  Ave, 
AXLE  N  TOWN — 

Alleniown    Povlne    *    ConBttuoiloa 
Co.,  SCtt  Hamilton  St. 

Paul  BalOBh.  401  Ridge  Ave. 

Chaa.  H.  Edwards  &  Co. 

Henry  E.  Erich,  ITIh  &  Liberty  Btl. 

I.  L,  Lehr  ft  Son.  8  S.  7lh  at. 

Jh8.  W.  BluSer.  112  B.  7lh  Bt. 
ALTOONA— 

H,  G.  Allen,  933  17tti  3t. 

H.   H.  O'Kesan,  Ml  ISth  SI, 

W,   L,  Shellenberger.   1710  91h  Ave. 
AMBLER- 

Alb.  Beck, 

Edw.  C.  EvanB. 

Morris   RedKer. 

B.  a    RUBEell, 
APOLIX)- 

Klrkwood  ft  Wlllard. 
AeHI.AND— 

C.  &  J.  Lleblg. 


F.  P    Blodgelt. 

J.  E.  Marcey. 

Andrew  Murphy. 

W.  J,   Naeia. 
ATHEN8- 

Bnulord  A    Ivunac. 

J.  M_  Clark- 
AXE  MANN— 

H,    Vhl 
ItAS'GOR— 

A.  H.    Bruch. 

Jehu  C.  UiUtr. 
BEAVER  FALLS— 

Chandler  Bnm,  Co. 

Blmon   Harrcild. 

Oeo.  C.  IIunklnKa. 
LeaalK  Bros. 
BELLEFCiNTE— 
Hontuel    GauM. 
iUtir,-   Lom*. 
Jo  ha  Noll. 
The*.  > 


BBTHT-EHEW- 
A.  F.  K^Utit 
L«lil«h  VaJIry  C 

BIBTJRKJRO- 
L.  II    ro«tiI. 
A.  E    Maocer, 
R  Mobr  ft  Sml 

BLAIBsriLLE- 
C  t.  Utimw- 
F.  a.  Mnrray- 

BVOOtmtnjRO— 

Fr*d  Kuner 
O.  B.  HeltlrtL 
BLUE  BEtX— 
Gvot  Ambers.  Jr 


BOi         DIRBCTOEY  OP  AMERICAN  CEMENT  INDUSTRrES^^l 

BRADDOCK- 

r^LlTORNIA- 

b,  O.   Hornbahe. 

Copeland  Bldg.  Co. 

CAMBRIDGE  SPRING9- 

Jos-   H.  Raokln. 

G.   D.    Bunting. 

!Qr-os  Brown. 

BRADFORD- 

'Mllea  Crosley. 

Hanchett  Bnia. 

F.  F.  Davis. 

CARBONDAUO— 

Blair  &  Kennedy. 

Hill  &  Siattery. 

Collins  &  Kennedy. 

N.  I.  Jacot>saii, 

CAHLISLE- 

David  J.  Kelley. 

I.  C.  W.  Faher.  South  St. 

aiieehan  &  McOhaun. 

CARNEGIE- 

H.  N.  TJnruh. 
9.  D.  Winter. 

W.   H.   Roberts. 

CATASAUQUA— 

BRIBTOt— 

Edward  J.   Boyer. 

Jhs,  BanlEtar. 

Thofl.  Vandegrift. 

Jno.  a.  Wrleht. 

BRTN  MAWR— 

Cfi-lstlati  Garblan. 

BVank  M.  Leaoock, 

Henry  J.  Lelckel. 

Wm,  Vlney. 

Daniel  MullPn. 

BUTO-BR- 

Harry  J.  Seamtn. 

CHAMBEHSBURG— 

J.A.'McBowell. 

B.  F-  Jchns. 

Qeo.  echenck. 

CHARLBEOI- 

John  Shaffner. 

T.  B.  Hastings. 

°""""'' 

W.  B.  Taylor. 

JUST  WHAT  COI 

To  know  all  the  best  ide 

^TRACTORS  NEED 

s.  the  mosl  successful  methods, 

the  latest  news  regarding    a! 

citicE,  is  information  of  great 

value  to  ptogressive  contractors 

engaged  in  doing  that  kind  ot  work.                                                                ■ 

That  IS  jUEl  what  contract 

ra  get  from  Municipal  Engineer-             ■ 

ing  Magazine. 

1 

If  ihey  don't  find  in  the  Magazine  the  information  they  want,             ■ 

it  will  be  furnished  on  requcs 

to  any  subscriber.    In  answering              ■ 

a  single  question  the  Magaz 

ne  often   incurs  expense  greater             ■ 

than  a  subscription  amounts 

o  for  life.                                                            ■ 

This  information  service  a 

^^^^^k-times  the  subscription  pnce. 

■ 

^^^^^B      The  subscription  price      o 

nly  Sa.oo  per  year.     No  progress-            ■ 

^^^^■ive  contiactor  can  afford  to  be 

without  the  Magazine.                               ■ 

^^^^^f         I  am  plea!ie>l  with  Munk-ipal  Eucm>'>'rine.-(j^<-'..  If.  S'lmrden,  SUlf-              H 

^H                 v/alle  Controcrnr,  Porilanti,  Me. 

,H 

^P                        Hnnlolpal  EaeineeriDe  is  to  n 

y  mind  the  best  for  raon  employed  in             ^H 

■          ■«»,i.i».i  ™A.-.r-  «,».!*.,  u 

rth  ita  weinlit' in  a'il™r.  —  «o«  Lakr             H 

■ 

TrmuM. 

1 

1 

MUNICIPAL  ENGINEERING  GO. 11 

L 

Ha  t  ■rudmir,  Nm  York  CM,,  ».1.    : : ; 

: :      Mo.  ;i  StBlk  MtrWIan  SI.,  Indlanipolii,  Ind.  |  f 

h 

^^                                          J 
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R— 

EMPC%;iUM— 

re     County  PavlnfiT  &   Const. 

W.  H.  Cramer. 

t 

John  W.  Krlner. 

'ickerson. 

ERIE— 

irraday. 

Ed  DriscolL 

.  Johnson. 

Kraft  &  Walther. 

Bros. 

Mayer  Bros. 

rovost. 

John  McCormick  &  Son. 

I  Taylor. 

Dennis  O'Brien. 

eigand. 

EVERETT— 

^TFJiD- 

Cottase  Planinff  MiU  Co., 

Sprlns 

Co. 

St. 

Hughes. 

FLORIN- 

^J  HKTGHTS- 

J.  Y.  Kline. 

Congleton. 

FRANKLIN— 

i".  Manley. 

R.  A.   Bigley. 

Shipley. 

J.  A.  Frederichs. 

I  Winterbottom. 

John  Osborn. 

VITJ.K- 

Daniel  Sheehan. 

)lcklnson. 

FREELAND— 

D.  Lynn. 

Jas.   Griffith. 

3IA- 

Lewis  Lentz. 

r.    Broomo. 

Patrick  Meehan. 

1   Daron. 

OIRARDVILLE— 

3.    Porry. 

John   B.   Leibig. 

Upp. 

GREENSBURG— 

iVeber. 

Geo.  W.  Good  &  Co. 

jENCE— 

Keenan  &  Co. 

Fike. 

HANOVER— 

Flanigan. 

McC.   Davidson. 

Stark. 

HARRISBURG— 

L.LSVITJ.K— 

Matthew  Flanagan. 

falsley. 

Galbraith  Bros. 

n  &  Co. 

Wm.   Jennings. 

o  Lumber  Co.,  Ltd. 

Ward  &  Stucker. 

Connellsville  Lumber  Co. 

HASTINGS— 

— 

Duncan  &  Spangler. 

2y  Bros. 

Philip  Kline. 

*aul  &  Son. 

HAWLEY— 

RSPORT— 

Henry  Breed. 

A.  Button. 
Horton. 
Bros. 
3NSVITJ,Fr- 

HAZLETON— 
Fischer  &  Son. 

James  &  Williams. 

nsville   Contracting   Co. 

HOLLIDAYSBURG— 

E.  Patton. 

H.  P.  Malone  &  Co. 

Whittaker. 

J.   S.  Vipond. 

LLE- 

HOMESTEAD— 

s  &  Gibbs. 

R.  M.   Elliott  &  Co. 

'  STATION- 

Erbeck  Bros. 

Harold. 

HUGHES  VILLE- 

3N— 

William  A.   Ball. 

Waffner. 

John  Erdler. 

IS- 

Chas.   Hughes. 

3etts. 

HUNTINGDON— 

DOWNINGTON 

J.  C.  Hall. 

Fisher. 

Strickler  &  Watson. 

Guthrie. 

INDIANA- 

rnes  &  Zook. 

E.   M.    Lockard. 

N 

A.   F.   Moreau. 

Brodhead  &  Bro. 

Wm.  L.  Swanger. 

Lesher  &  Son. 

JKNKINTOWN- 

.  Miles  &  Son. 

Jas.    W.    Ball. 

3TROUDSBURG— 

IToran   &  Leswing. 

dinger. 

L.  A.  Nagle  &  Co. 

B.   Edinger. 

G.   Walter  Sperry. 

JBSMYN— 

Feck  Lumber  Mfg.  Co. 
JOHNBTOWN- 

Geo.  KrueEer. 

W.  J.  RoHe  &  Bona. 

Wm.  Smith  A  Bros. 

Herman  Tblele. 
KINGSTON— 

C.  J.   &  B.  J.  Goon. 

Coon  &  Moone;. 
KITTANNIKG— 

Daugherty  Bros.  Brick  Co. 

Hellman  Bros. 

W.  UUeman. 

R.  A.   HUeman. 

UoConnell  &  Luker. 

JBM.  U.  McConlough,  Jr. 
KDTZTOWN- 

Chester  W.  Rhode. 

Daniel  C.  Well. 
LANCASTER— 

Joseph  A.  Elchel. 

J.  tl.  Fritchey. 

J.  G.  Galbralth. 

P.  V.  Hlnden. 

Ijajicaater  Cement  Paving  Ci 

Wm.  M.  Oster. 

C.  F.  StauBer. 
LANSDOWNE- 


LANSFORD— 
Jas.  R.  Hall. 
I..  C.  &  Nav.  Co, 
Herman  Rlebe. 
LATROBK- 
James  Dal  ton. 
P.   J.   Daltoa. 
John  Hermann. 
John   Ooderzer. 
Thomas  PoUlnger. 
Daniel  W.  Smith. 
LEBANON— 
Sam'l  Bells  Bona,  N.  lOt! 
H.  C.  Frlcke,  Canal  St. 
LEHIGHTON— 

J.  H.  Hottenatela. 
LBWISBURG- 
Jno.  H.  Betzer. 
Chauncey  Foster. 
Job,  M,   Nesblt. 
Hervey  M.  Wlndel, 
LBW18TOWN— 
F.  G.  Francla. 
R.  H,  Montgomery. 
J.  B.  aeihelmer, 
LJONVILLB— 

Gbo,  Stlne, 
LOCKHAVBN— 
Geo,  S.  Ooode  &  Co 
J>.  L.  Miller  &  Co. 
MAHANOY  CITY- 
6mlt)i  &  Campion. 
MANSFIELD— 
B,   N,  Bentley. 
Reuben  Curtla. 


MARIETTA— 

M'DONaIjD— 

D.  Capltan. 

Jos,  G.  Hunter. 
M'KBESFORT— 

Bowman  Bros. 

Hocker  &  Shaw. 

Kelly  &   Dry. 

Oberlln  &  Co. 

Robert  Weir. 
M'KBES  ROCKS— 

Cbas.  K.  Barnhart. 
MBADVLLLE— 

D.    W.   Cochran. 

Geo.  aidler. 

Velth   StelBs. 

Keystone  PavlQB  Co. 
MEDIA— 

Johnson  &  Wlckersham. 
MIDDLETOWN— 

C.   W.  ToBt, 
MILTON—' 

Peter  J.    Crlsto. 

Amandus  Hill. 

minersville:- 

Geo.   Ball. 

Henry    H.    Dombach. 

Jumea  A.  Maurer. 
MONONGAHPa..*  CITY— 

A.  M.  Able. 

Clarence  Haggerty. 

Frank   Haggerty. 

Gus  Markle. 
MONTROSE— 

L.   P.  LoomlB. 
MOUNT  JOY- 

H,   W.   GrOHh. 
NATRONA— 

J.  J.  MuUei-. 

M-   J.    ateften. 
NAZARETH— 

John  F.  Dolan. 
NEW  BRIGHTON— 

ThoB.  Houlette. 

R.  D.  Hunter  &  Co. 

Mortsolt  BroB. 

R.  B.  McDanlel  &  Sooh. 
NEW  CA8TLB- 

McMllUa  &  Moorhead. 

David    S.    Norrta. 

Geo.  H.  Van  Horn. 
NEW  KENSINGTON- 

Joe  B.  HelBter. 

J.    3.    Murray. 

Robt.  B.  Row^u 

H,   a.  While. 
NQRRISTOWN- 

John  D.  Dyer. 

Skelly  Sc  Weaver, 

NORTH  E AST- 
Alfred  Nelaon. 
C.   M.  SehullB. 


imbbrlaNd— 


CONTRACTORS  AND  LARGE  USKHS  OF  UKMEl 


[uti. 

JELPHIA— 

I  PavtnK     Co.,    lOM     Wltha 

Roes    A    Scully    (.M..    £917    I 

n  Artiacial  Btane  Pavlnn  ai 
ruction  Co.,  Zll  8.  »lh  St. 
I  Slone  Pftvrment  Cu..  £110  ] 


Belrn.  Jr..  1SU.1  FlJIjec 
le.  2G13  N.  Maschnler 
d  Tile  Paving  Co..   H 

McOaw.  410  Walnut 
Fllnn.  1M2  ForbeH  81 
k    PrliiK    Co.,    2SW    . 


& 


U)  A  Bloan,.lK3[i  Maricet 


ffln.  2S0E  F..  l.fMnh 
Edtikamlti,  4<»  N 
mtts  Jtrtlftclal  Stoi 
>  H.  13th  St. 

,  SOS  N.  Sth  . 
824  WastilDi 


Hlructlon  Co..  81S  Uppln- 
;ott  BldB. 

miiel   U.   French     A     Co.,  York 
Lve..  4<h   and   CallanliUI   9t». 

rmantc  Artinclal  Stone  Paving  Co., 


Frank  R.  Gerry.  1835  Market  St. 
Globe  Artificial   Sliwie     Pa.vlng     Co., 

Betz  Bids. 
Adolph  Grant  &  Co..  2U>  Cheatnut  St. 
GretnwoOd    Broihera,    SOW    Frankfort 

Guarantiee  Paving  Cq^  Bel£  Bids, 
Matthew  llall,  19ZT-I1  Market  SI. 
Franklin  M.  Harris  &  Co.,  1611  Filbert 


Evan  Jonea,  'Mh  and  Liberty  Sis. 
Charles  U.  Kline.  331  N.  41h  SI. 
Jas  F.  Knowlan.  45  N.  l»Ih  SI. 
Wm,    Krauae  *     Sons    Cemeni     Co., 


J.  H.  L.DUciiheim  &  Co..  liSi  S.  Penn 

Sg. 
Jamea    Y.    MacDonnell    Co..    ISS      N. 

Francis  8.  MarklaTiil.  424  Walnut  St. 
Henry  Maunr  ft  Son,  29  S.  Tlh  St. 
D.   .1.    Mi'NIchol.   TIM    BtlK   Building. 
James  U.  Mcguaile,  SEll  5lh  Ave. 
Merrttt  Ik  Co.,  1024-1028  Hldge  Ave. 
Juwph  B.  Miller.  1M«-Ifl  Riilee  Ave. 


Miller 


10  N. 


alrhlU  3 


e  paveii 


d  M.  Murphy.  1 

1143  N.  Dnver  St 

al    FlrcprouHiiB 

Co.,      1200     8. 

rU  BIdK. 

.^ndn 

w  F.  Nell,  mj 

E,  Chelion  Av«. 

B.  Opdyke.    Jr 

.     m     Belmont 

Geors 

e  I..    Peabwiy. 

G^org 

e  R.  PcacDCk.  Bt  N.  13th  Si. 

Pfnns 

ylvanla  Aeutiiilt 

Paving  Co,,  U« 

N.  Bruad  St. 

Penn. 

State     Conatr 

iicMon      Co..    736 

Drejtrt   Bldfi. 

■nie   Mfg.    Co., 

Ml    N.    Pourlh 

el  Perrello.   710 

KllBworlh   St 

Louis 

Petera.      Seym 

ur     &     Keyser 

Petrlflc  Paving  Co.. 

Phoenix  Paving  Co..  „  

Joseph  Pinto,  me  GermanCowti 


OP  AMERICAN  cfeMENT  INDUSTRIEB. 


Quaker  City   PbvI' 


i  N. 


Klcbardson  &  Roan,  301  h  &  Race  Sts. 
George  "W.   Royith-mse,  W  S.  71h  3t. 
Jamea  J.  Ryan.  112fi  N.  «lh  St. 
£imest  Scholz,  1407  X.  Camac  SI. 
J.    Schwartz.   2306    -C.   27th   St. 

B.  M.  &  J.  F.   Shanley,   1429  Market 
Bl. 

Bharplees  &  Walls.  1622  Chestnut  St. 
W.    S.    P.    Shields.    706    Witherspuon 

Bills. 
Smedlay        Conalructlon        Co.,        712 

BteDlten    Glrard    Bide, 
fimedley      Coonul  ruction     Cn..    711-712 

Stenhen   Gtrard    Bids. 
Smith  &  Davis  Co..  334  N.  Broad  St. 
Standatd  Con  ere  le  Mfg.  Co..  B07  Beti 
Standara    Plastic      Mfg.      Co.,      406.B 

Stephen    Glrard    Bids- 
Joaeoh  Stetwagon,  52£  Commerce  Si. 
8.  A.  StonehacK,  1329  N.  9th  81. 
S.  A.  Taylor,  S2  BchmliJi   Blcle. 
TentUa  Conslruction   Co.,   !t24  Stephen 

Qirard  Bids. 
Trenl   Tile    Co.,      Klngg      Ave,,      cor. 

Unllrd    Gas     Improvement     Co.,     .133 

XValnnt  Si. 
U.  a.  FLreiTiiof  Wood  Co.,  5218-20  Race 

St. 
Vandegrlfi       Conatrnctlon       Co.,     663 

Dr«xel  Bld^. 
Vulcanite    Paving    Co.,    1710    Market 

MIeilael  Walsh,  1707  N.  Mlh  Bt. 
Warren-Bhrit    Co..    1210     I^nd     Title 

BMk. 
Wm.  Wharton,  Jr..  ft  Ch,.  I,ld. 
J.  M.  Wilcox  &  Co..  aOO  Minor  St. 
Windsor  Favinji  Co..  4il  N.  laih  St. 
Joe^h  Yenger.  SI"  SfirlnB  Garden. 
John  Zehunder,  3,iOe  N.  Randiilph  3t. 
PHILLIPSBL'RG- 

C.  H.  Lutjens  &  Son. 
PITT  SB  una— 

WllUam  Allahouae.  433  4th   Ave. 
A.  Aniell  &  Son.  112  4th  Ave. 
Thomas  AlchlBon.  5417  Potter  St. 
Wm.  F.  Ballantyne,  71S  Chestnut  St. 
Benry  Balz.  2  Troy  Hill  Road. 
Satnel  K.   Beatty.  2100  Market  Bt. 
W.  D,  Beatty,  WO  W    Ulnnmnd  St. 
L.  Benz  *   BroB.,  14  S,  13th  at. 
BolUnKer  Broi..  133  let  Ave. 
Booth  &  Fltnn,  IAS..  194!  Forbfs  St. 
KCftma  Bracken.  B131  Carnegie  St. 
C,   H.  Bradley.  Jr.,   &  Co. 
Breltweleer  &  Co.,  taS  Market  St, 
Morris  Brolda,  1204  Clark  St. 
'    K.  Brown,  409  Market  Bt, 
|-r:.ivtilng  Bros..  506  4th  Ave., 

i:    Huehan,  911  Carnegie  Bldg. 
\i"^t  C.  Carroll.  33  Schmidt  Bldg. 
A.  CaBBldy,  6637  Deary  St, 


Charles  H.  Chance,  3428  Boquetl 
John   M.   Clark,  1S16  WTiarton  ■ 
John  alne.  7323  Ballard  Ave. 
John  Cline,  Jr.,  7323  Ballard 
George  Cochrane,  Jr..  1210  W; 

George  A.    Cochrane,    1210   Wi 

John   Con  ley.   5107   Keystone 

J.  A.  Cornelius,  S!  Bchmldt   Bldg 

Cronin    &    O'Herron.    17th      Si. 

MuHei, 
Curran  &  Hussey.  215  4ih  Ave. 
Deeda   Bros..   246  4th  Ave. 
W.  J.  Dow.  434  4lh  Ave. 
Drake  &  Stralton  Co,.  34  Corverti 

Bldg. 
P.  R,   Dravo  &  Crm 
C.   M.   Driver,   417  Bth  Ave, 
J,  B,  Dykmann.  7232  Ketby  St 
Charles    Egan,  lOlS  Locust  St. 
Valentine     EhmM-.     Itl     Washing 
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Madden 


Eachenlamb    . 


John  S.  Eilloti,  822  Webster  Ave. 
Edward  K.  Elrlckaon.  E  Ganlson  B 
Hugh  Fei^uson,  3333  Penn.  Ave- 
Frederick  Li.  Fisher,  JumonvlUe  : 

W-  i 


.  Liberty  A 


Frlck  &  Co.,  -31  Schmidt  Bldg. 
George  A.  C,  Fuller.  408  Lewis 
G,  8,   FulDier,  409  Market  St 
Qeiieral  Englneecing  A  Constr 

Co,.  5Z  Shannon  Bldg. 
T.  M.  Gillespie  Co..  004  WeatJnl 

Bldg. 

Qlobe  A^ihalt  Co.,  *tl&  BnkeweH 
Golden  &  Crick.  3513  5Ih  Ave. 
Graft  &  Kennedy,  1 ' 
Frederick  arinner.  IgOl  Market 
George  Grlaer,  ISi  4«th  BL 
Benjamin   A.   Groah  Co.,    400 

St. 
Ebene»er  Hallett.  440  4th  AV< 
T.  J.  Hamilton.  4o»  Market  ■ 
Hamilton  &  RIK"  "  " 
George  R  Hardie,  33  Pride  St 
Rirfiert  M.  Hoys.  41S  «h  Ava.  * 
W.  H,  Helper.  309  Collins  An*. 
Joseph  M.  Henderson.  ISo  Jane 
JoHeph    L.    Herscb,    Sta  r    A    ! 
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Hey]  &  Pattersnt 
Daniel  Hlef,  11  I 
James    Howard. 

Cine*  eik. 
W.  E,  Howley  &  Co..  IfilN.Pftll 
A.  L.    HulT.  143  Ruup  St. 
Hyde  Bros.  &  Co..  (OS  I«wla 
j8<.4tson  &  Fulton,  21fi  FsnR* 
Jolly  BPOS,  A  <-o„  Ml  flrintht 
KvAnJoBM,  Xilbcrty  A««.-tt 
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rg— Continued. 

&  Foley  Co.,  247  Water  St. 
rnutn  &  By  land,  iM  Maple  St. 
ng  &  Rldgre.   Fbrbes   &   Milten- 
?er  Sts. 
r  &  McDonald,  212  Frankstown 

0  m 

s   Kellert     &   Son,     003   Empire 

&r. 

Kerbaugh.  1036  Penn  Av€. 

&  Fox,  2565  5th  Ave. 
fim  Kerr's  Sons,  315  I^  wis  Blk. 
»  W.  Keyser.  6636  Deary  St. 
?e  W.   Kingr,  4315  Main  St. 
:er   &   McClarren,    214   Ferguson 
ck. 

.    Krewsler.  3217  Penn  Ave. 
i  I^mond,  716  Ferguson  Blk. 
tnder  Laughlln  &  Co.,  704  Lewis 

• 

•  E.   Lersch,    Park  Ave.    &  An- 
:e  St. 

Lydick,  409  Market  St. 

Lydon.  5409  Keystone  St. 
?e  Maismith,  G312  Butler  St. 
9olf  Bros.,  412  7th  Ave. 
Pt  C.  McCain,  208  Alpine  Ave. 
irren  Construction  Co.,  Ltd.,  214 
gruson  Blk. 

E.  McClellan,  429  Diamond  St. 
.  McClure  &  Son  Co.,  201  Smith 
ck. 

McClurg  Gas  Construction  Co., 
Vater  St. 
s  M.  McCurdy,  632  Penn.  Ave. 

McDonald,  602  Penn  Bldg. 
vfiin,  Unkefer  &  Co..  8  Wood  St. 
inder  McKnight.  4507  Forbes  St. 

McNally,  1007  Forbes  St. 

8  H.   McQuade,  3512  5th   Ave. 
McSpadden,  326  4th  Ave. 

elber,  530  Standard  Bldg. 

3  Messer,  5102  Carnegie  St. 

re    H.    Meyers,    4049   Woolalayer 

•  &  Reed,  623  Park  Bldg. 

im  Miller  &  Sons,  1210  Carnegie 

?' 

r.  B.  Mllholland  Co..  714  5th  Ave. 

Murphy,  32  Schmidt  Bldg. 
rtln  Meyer,  2116  Sarah  St. 

Castle   Asphalt   Block   Co.,   1018 
n.  Ave. 

9  Omslaer,   301   I'ark   Bldg. 
{ros.,  1825  Wharton  St. 

3  Owens,  411  4th  Ave. 
Paler,  423  N.  Euclid  Av»'. 
rson  &  Patton.    lA>wry  and   2«l. 

• 

n  &  Gibson,  52S  Standard  I?Mg. 
>dy   &   Filbert     Co.,     I.td.,     5S50 
ter  Ave. 

Asphalt  Paving  Co..  S7  ^^'('st- 
louse  Blk. 


PiUshurg^Continued. 
Pittsburg  Stone  and  Pavement  Co., 

Hamilton  Bldg 
Louis  Plank,  1715  Sarah  St. 
Pope  Cement  and  Brlelc  Co.,  ^BH 

-Wooa  St. 
William  T.  Powell,  606  4th  Ave. 
William  W.  Price,  301  Ferguson  Blk. 
George  A.  Rahl,  610  Bingham  St. 
Charles  Rath,  612  McCandless  Ave. 
T.  W.  Reilly  &  Co.,  723  Park  Bldg. 
Andrew  Richmond  &  Son,  516  Market 

St. 
James  Rodger,  3514  5th  Ave. 
Rodgers  &  Abel,  321  Water  St. 
Sadler,   Martin  &  E^rans,  20  Franks- 

town  Ave. 
Frank  P.  Sawlers,  109%  44th  St. 
IVm.    B.    Scaife    A    Sons,    221    1st 

Ave. 

George  H.  Schmunk,  .7  Bnon  Ave. 
John  F.  Scott  &  Co.,  506  Smith  Block. 
John  Seibert,  1700  Jane  St. 
Michael  Senge,  5272  Keystone  St. 
F.  E.  Shallenberger,  16  Grant  St. 
Sheets  &  Fishburn,  317  Louden  St. 
Henry  Shenk,  900  Lewis  Blk. 
S.  R.  Smythe  &  Co..  1429  Park  Bldg. 
George  M.  Sterling,  1900  Bedford  Ave. 
Wm.  J.   Sterling,  559  7th  Ave. 
A.  T.  Stevenson,  218  Meadow  St. 
James  Stewart  &  Co.,  32  2d  National 

Bank  Bldg. 
Stratton,  Lewis  &  Co.,  327  1st  Ave. 
Sweeney     &     Houston,  23d  St.     &  P. 

R.  R. 
Louis  J.   Unverzagt,  416  Chislett  St. 
Waddell     &     Miller.     Boquet  ab.  5th 

Ave. 

'WatlHworth     Stone     anA     Pavins: 
Co.,  411  Tra«1eMnien*s  Bids. 

Wm.  Waite,  2500  Jane  St. 
T.  M.  Walker,  409  Market  St. 
J.   E.   Walsh,   48  Dithridge  St. 
James  A  Watt,  5613  Kirkwood  St. 
Werntburg,    Sheehan    &   Co.,    413   4th 
Ave. 

Joseph  Werner,  169  Washington  Ave. 
Westinghouse,  Church,  Kerr    &    Co., 

11  Westinghouse  Bldg. 
Frederick  Westphal,  179  McClure  Ave. 
A.   &  S.    Wilson,   541  3d  Ave. 
Altxaiuler  Wilson,  4507  Forbes. 
Wilker     &     Bothwell,     63     Standard 

Bldg. 

Thomas  D.   Wollett  «fe  Son,  31   Wa.sh- 
Ington  Ave. 

R.  S.  Wright,  210  Ferguson  Block. 
John  K.   Wymard,  915  Gerritt  St. 
Gotthard  Wyss,  425  I?iss(  11  Block. 
Wm.  J.  Zahnisser,  44th  &  Lawrence 
Sts. 

PITTSTON— 
Cioo.  Andrews. 
Tate  &  Haley. 


^If        IHRECTORY  OF 

AMERICAN  CEMENT  INDUSTRIES. 

POTTSTOWN- 

Scraiiton—Omtin  ued. 

Utfnry  B-  Strulok. 

Wlllauar  Sc  MlsBlmer. 

Scrunton  Vitrified  Brick  Ml^.  Cfl 

POlTBVIlJ,E- 

SHWICKLBY- 

Uuthlu  Oiieabaum. 

D.  Chaills  &  Son. 

Millar  Bros. 

Wm.  Dlokaon. 

M.  P.  Qulon. 

8HAM0KIN- 

Klvkurt  &  Olterbeln. 

B.   B-   Addrus. 

I'UNXSUTAWNEY— 

D.  D.  Herln. 

Irwin   hong. 

HllblBh  &  LewlB. 

W.  U.  Jury. 

Utt.  Rich. 

Joi.  W.  Keasler. 

G.  R.  apenoBT. 

B.  M.  Knoble. 

\         T.   M,  WllUarafl. 

Bllai  KreaMT. 
Frea.  Kumer. 

reading- 

Job.  Boler. 

Peter  Parr. 
F.  T.  Reed. 

P.   Frank  Hawman. 

HHWtnan  Bros. 

8HAE0K- 

G.  I.  Koch. 

Wm.  Molntyre  &  Sons. 

AuKUBtuB  Meyer. 

BHARPSBURO- 

Jacob  Meyer. 

Henry  Ferla. 

Wm.  Nolan  &  Co. 

SHARPS  VI  U:.B- 

Albert  G.  Steubner. 

E.  L.  Gaines. 

LeniB  H.   Steubner. 

P.   Wasenblast. 

A.  L,  Smlth- 

SHENANDOAH— 

RENOVO- 

J_  H.  Balrd. 

Gknn   &   O'Ht-aril. 

C.  8.  Mclnerney. 

REYNOLDSVILLH— 

P.    B.    Grani-er. 

Thos.  E-  Evana. 

J.  3.  Marine. 

ReynoldB  Hardware   Co. 

M-   H.   Btoddard. 

Jas.  V.  Touiig. 

SOUTH  BETHLEHEM- 

RIIXJWAV- 

Owen  Contracttni  Co. 

SOOTH  FORK. 

Hyle.   Murphy  &  Co. 

Wm.  McGeary- 

W,  H.  Miner, 

Justua  Volk. 

BOYERBFORD- 

9PANGI.gr- 

Sam'l   Brunr.iir. 

ST,  CL^IR- 

SPHING  CITT- 

W,  W.  Th^.m. 

John  Homer. 

ST,  MARYa- 

Joni^a  Teaaer. 

Thoa.  Ernst. 

Joe  Sclillmm. 

STAUNTON- 

John  Wcgmer, 

Hnlc    Pavement   Co. 

Peter  Wegmer. 

STROL-DSB(.rR(5- 

6AYRB- 

BBtxford  &  Kunee, 

H,   W.  Palmer. 

P.  D.  Carey. 

V.  L.  Philips. 

Shifter  Bros. 

T.  P.  Maney. 

SUNBURY- 

SCHUTLKILL  HAVEN- 

Geo.  W,  Keefer. 

Irwin  Becker. 

Daniel  M.  Phillips. 

TARENTUM- 

SCRANTON- 

Barber  Asphalt  Paving  Co 

Jaa,   A.    Marshall. 
^,       ,                     D.    H.   McCouvllle. 
.hluBtoB               ^^    ^^   Mlliaollar. 

G.  W.  Wattenbaugh. 

Burhe   Rroa, 

Atb. 

TITUSVIIJJO- 

0«o.  Haney.  «20  Deacon  St 
Ijuther  Keller, 

W.  H,   McDonahl. 
M.   R.    Rouae. 

p.  P.  OUara 

Jaa.   Ward 

V.  H.  0-Hara. 
PKTacon  Plaster  Co. 

TOWANDA- 
EJw.    Whalen. 

CONTRACTORS  AND  LARGE  USERS  OP  CEMENT. 


511 


CITT— 

&  Ijong. 

I  Bros. 

:jity— 

Lewis. 

\1.   Haznon. 

GTON—   ' 

Forrest. 

Hallam   &   Sons,   77  EI   Penn. 

&  Slater,  W.  Wheeling  St. 

rTOWN- 

sbee. 

cRlnch. 

ohnson  Co. 

ORO— 

alver. 

iESTE3R— 
)rcoran. 

E.  FarreU. 

Townsend. 
OVE- 
\  Little. 
IcLlmens. 
.   Moore. 

Reyburn. 
\..  Wilson. 
EWTON— 
eff. 

Frank  Obley. 
choll. 
HAVEN— 
)nnelly. 

Kocher. 
.   Moyer. 
laflfer. 
tehly. 
BARREL 
Handler, 
^uss. 

Schmltt.  202  Market. 
3BURG— 

r  &  Robinson,   Penn.   Ave. 
^SPORT— 

Construction   Co. 
&  Snyder, 
mpfle  &  Co. 
•SVILLE- 
3.   Flurry, 
liockard. 


332  Penn.  St. 


Birklnbine. 

Ungle. 

L.ehman.  S.   Geo.   St. 

.  Wolf. 

RHODB  ISLAND. 

.  Barbour. 
Buffum. 
►ube. 
Le  Clair, 
all  &  Co. 


CENTRAL  FALLS— 

John  E.  Cowden.  896  High  St. 

Theo.  F.  Dixon,  6  Summer  St. 

J.  Stephen  Dolen,  181  Hadiey  St. 

Fred  Herbert,  41  Washington  St. 

Lescault  &  Monast,  73  Fuller  St. 

Joseph  Massy,  1  Tiffany  St. 

Oeorgre  A.  Simmons,  17  Illinois  St. 
CRANSTON— 

H.  B.  Lockwood. 
EAST  GREENWICH— 

James  R.  Murray. 

Byron  Roscoe. 

Lodowick  C.   Shippee. 

EAST  PROVIDENCE— 
Anthony  R.  Barney. 
Orray  Butts. 

J.  Crane  &  Co.,  158  Fort  St. 
Manuel  Garcia. 
Daniel  S.  Peck. 
T.  A.  Perry. 
Fred  Wareham. 
Leander  F.  Whitmarsh. 

NARRAGANSETT—    . 
John  Bristow. 
J.  C.  Tucker,  Jr. 

NEWPORT— 
Frederick  A.  Allan,  15  Gil>bs  Ave. 
Allan  H.  Bishop.  31%  Farwell  St. 
Alex  Booth,  13  Narragansett  Ave. 
M.    Brotherson,   128  Spring  St. 
BroWn  &  Douglas,   72  &  111  Connec- 
tion St. 
W.  H.  Coffyn,  Langley's  Wharf. 
John  Collon,  31  &  33  Dennison  St. 
Phillip  F.  Conroy,  183  Thames  St. 
Robt.  W.  Curry,  146  Spring  St. 
Sheldon  H.  Curtis.  22()  Spring  St. 
Phillip  Dowling.   65  Perry  SI. 
Patrick  H.     Dunn,     8     Narragansett 

Ave. 
Patrick  J.   Fagan.  41  Hammond  St. 

A.  J.   Fludder,  Chapel  PI. 
Friend  &  Maymor,  29  Walnut  St. 
James  M.  GUlus,  64  Roseneath  St. 
James  .Graham,  11  &  15  Webster  St. 
John  V.  Hammett,  32  Church  St. 
Kirwin  Bros.,  4  Goodwin  St. 

W.  H.  Langley,  9  Elizabeth  St. 
G.  H.  Lunigren,  38  Long  Wharf. 
George  Mackle,  Harrison  Ave. 
M.    A.   McCormlck,    Thames   St. 
R.  H.  Mcintosh,  3G0  Spring  St. 
McLean  &  Mason,  U  Frank  St. 
Morgan  Bros.,  6  Dean  Ave. 
M.  F.  Murphy,  16  Callender  Ave. 
John  Radford,  65  Mill  St. 
Thos.  H.  Reaflran,  37  Dixon  St. 
Stoddard  &  Gladding,  14  Poplar  St. 

B.  F.  Tanner,  Commercial  Wharf. 
W.  J.  Underwood,  32  Franklin  St. 
Wllber  &  Manohester.  24  Dennis  St. 
Harry  Wilson,  27  Friendship  St. 
Herbtrt  Wilson,  12  F'riendehio  St. 


NDBRSCIN— 

J,  B.  Barton. 

H.   C.   TowDHena. 

J,  P.  WlUon. 

iAKNWtJUL— 

J.   W.    Woodward. 

N.    Chrialensen. 

K.  n.  Leeare,  P.  O 

Box  217. 

C.    O.    Tuwnaend, 

Beaufort 

DIRECTORY  OF  AMERICAN  CEMENT  INDUS: 


PAWTtlCKBT- 

F.    N.    Adams   A    Son. 
Fred  HsberC. 
B.  H.  Kirk  &  Soo. 
Henry  F.  Lull. 
WUmartli  &  MacklUop. 
PEACE  DALE— 
B.   I^    Baker. 
Felix  Doane, 
PHOVIDENCE— 
F.  M.  BhIIou  &  Co..  1823  Broad  St. 
J.  W,  Blahop  &  Co.,  117  Butler  Ex. 
M.  N,   Carrier,  2113  Canal  Si. 
Wm.  A.  CliHpmau  6  Co. 
CltlzeoB*   Concrete  Co.,   75  Weatmln- 

atar  9t. 
Wm.  Gllhaiie  &  Bro..  %  Harria  Ave. 
H.  B.  Hathaway,  48  Wilson  St. 
JohnHOn  Concrele  &.  Roofing  Co..  f;&4 

AtnellB  Ave. 
Nicholas  LaCiglula.  293  Canal  81. 
H.  B.  Lockwood,  HE  Wenlworth  Ave. 
Elmer  B.  Maeon,  ,13  Wendell  St. 
J.  Wm.  Moore  &  Co..  IBl  Orange  St, 
Narragansetl    Improvement    Co..    122 

Public  81. 
Pt«v.   Coucretp   and   Koaflng  Co.. 

35  n'eituiiniilcr  St. 
Hliode  Island  Cement  Drain  Pipe  Co.. 

UO  Valley  S 


H.  I.   Cone  re 


■  Co.,   3   C 


I  Hous 


WAKKPIiflLD. 

Q.  n.  Bullock. 
W^ARHEN— 

WE8TBRLY- 

Wm.    Louden. 
Busena  O'Nell. 
Westerley  Concrete  Co. 
WOONBOC  KHT— 


F.   M. 


allou 


i   Co. 


SOLTH  CAROLIKA. 


ABBEVILLE— 
W.  H,  Lonit. 
Yarh  Madden. 


Wocki 

CHARLESTON— 
Herman  3.  Cordes.  S6  America.  I 
Lojis  B,  Cordray.  5  Hsmpsleai 
W,  H.  Crouch  &  Bro.,  P.  O.  Bo: 
W.  B.  &  E.  L.  FriiJay. 
A.  M,  Manigault,  2i  Broad  SI. 
I  Sloan,   172  Rutledve. 


FLORENCE— 

Sllaa  Bounds. 

J.  W.  Greee. 

T.  B.  Reynolds. 

W-.  J.  Wilkin. 
GAFPNET— 

L.  Baker. 

NEWBEaiRY— 

W.   L.    DavlB  &   O^ 
E.    H.   Leslie  &  Co. 
ORANGEBURG— 

D,  W.   Ay  era. 

S,  A.  Blackmou, 
PIEDMONT— 
J.   C.  Haynes. 

s  !:mmer  VII  j:,e— 

A.  J.    Braid. 
Jeff    D,    Braid. 

SL"MTER~ 
W.   H.    Epperson. 
M.   C.   KavanaelU 
J.  W.  McKelver. 

SUl'Tn   DAKOTA, 

ABERDEEN— 
Aberdeen  Cement  &  Tile  Wo 

E.  W.  Van  Meter.      _ 
BROOKINGS— 

Bergwln  &  Jerde. 


B.  J.  Haj 
Wold  &  JohnHO 


Municipal  4.+4-4-4-4-'»-'H« 


Engineering  Magazine  gj 


noplft  who  c 
buameE9  th. , 

jnblicatioQ.     It  is,  thaM 

beat  adiertising  medinm  fotHlSn 
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OOI>- 

Columbia— Conti7iued, 

arker. 

Tom  Simpson. 

Svans. 

W.  F.   Vaughan. 

rarland. 

DAYTON— 

&  Munn. 

Jeff  Brewer. 

w. 

A.  J.   Brwine. 

RINGS— 

Alex  Johnson. 

3ralsford. 

Jeff  D.   Miller. 

- 

DrERSBURG— 

:onnelly. 

X.  B.  Wickersham, 
JACKSON— 

Smith. 

J.  G.  McCabe  &  Co. 

►N— 

Chas.  Owens. 

[all. 

J.  T.  Wliitehead. 

Lutz. 

KNOXVILLE— 

tilson. 

Geo.  P.  Chandler,  415  W.  Depot  Ave. 

ilTJr- 

J.  C.  Kinzell. 

Bryer. 

Knoxvllle   Supply   Co. 

Perry. 

■ 

W.  P.  Koon  &  Co. 

eurenbrand. 

J.  C.  Monday. 

FALLS— 

J.  T.  Wilder. 

::onnelly,  817  W.  Uth. 

TiFiBANON— 

And. 

Page  Bros. 

P.    Madison, 

Peck     Ave.    & 

Woolaxd  &  Williams. 

js  St. 

MAKYVILLE— 

e  &  Miracle. 

David   Jones. 

V&Td,  416  S.  M< 

Bnlo  Ave. 

McMINN  VIT  iT  iW- 

LTOWN- 

Alpha  Young. 

Burdlch. 

MEMPHIS— 

&  Rau. 

Granolithic   Paving  Co.,   453  Georgia 

ON— 

St. 

llensky. 

W.  J.  Haire. 

tr  &  Bowyer. 

Bd  Halley. 

ZJonnelly. 

P.   Koehler,  196  Main  St. 

.ingsbury. 

M.  Larkin. 

Miller  Paving  Co.,   20  Madison  St. 

TENBHSSSBEX 

Chas.  R.  Miller  Paving  Co.,  16  Madi- 

)Lr- 

i  Pavingr  Oo. 
Echols. 
Kohbs 

son   St. 
C.   J.   Wagoner  fr  Co. 
MURFREBSBORO— 
W.   C.    Henry. 

McCary. 
ury  Bros. 
Scharf. 
raft  &  Lowe. 

&   Wilson. 

Lumber  Co. 
Trammel. 

NASH  VIT. LR- 
Adamant  Stone  Co.,  128  S.  Front  St. 

J.  W.  Broderick.  N.  High  St. 

Cooper  &  Co.,  144-148  a  Front  St. 

E.  T.  Lewis,  N.  Cherry  St. 

/.  Y.   Lightman,  N.  Summer  St. 

Nashville  Chemical  Co.,  921  N.  Front 

St. 
Nashville  Roofing  and  Paving  Co.,  811 

Wagner. 

'ANOOGA— 

Cherry  St. 

anooKa   Roof 

and   Paving   Co., 

Sinnott  &  Dyer,  441  N.  Cherry. 

S.  Montgomery  Ave. 

Tennessee  Tile  &  Paving  Co.,  500  N. 

&  Co. 

Front  St. 

SEVILLE— 

RGGKRSVILLE— 

Sberbardt 

Regan,  Nice  &  Smith. 

Manning. 

' 

SOUTH  PI'TTSBURG— 

Wilson. 

R.  A.   Patten. 

i3LAND— 

UNION  CITX- 

.  Eversaul. 

T.  L.  Bransferd. 

Hall. 

.  Parks. 

TfDXAS. 

Parks. 

ABILTCNE- 

tfBIA— 

D.   B.  Anderson. 

nbla  Water  & 

Light  Co. 

R.  A.  Miller. 

.  Oakes. 

J.  B.  Reese. 

2r  &  Wori«y. 

Tom  Russell. 
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AUSTIN— 

Francis  Fischer. 

C.  Fuhrmann  &  Bro. 

Frank  Use.   109  B.  9th  SI. 

Manfrals  &  Barney,  812  W.  12th  St. 

Ja4S.  E.  Polhemus. 

Pat  Rail. 

Jas.  Watterston. 
BEAUMONT— 

F.  A.  Hyatt  &  Co. 
BBLTON— 

James  O'Casner.  . 

C.  S.  Fisher. 

W.  R.  Hendrickson. 

Shaw  &  Kingston. 

Ben  D.  Lee. 
BONHAM— 

S.  W.  Bolton. 
BROWNSVILLE— 

S.  W.  Brooks. 
BROWNWOOD— 

John  Chaillette. 

Pat  Ford. 

Wm.  Hood. 

J.  P.  Messick. 

Gfreo.  Miller. 

Al.  Morton. 

D.  Sinclair. 
Newt  Staags. 

BRYAN— 

J.   W.    Gregg. 

Geo.  W.  Jenkins. 

M.   L.  Wallace. 

P.    E.    Wellman. 
CALDWELL- 

Mr.   Harlgraves. 

Mr.  King. 
CAMERON— 

J.  W.   Frierson. 

T.   M.  Sapp. 
COLORADO— 

Wm.   D.  Tubbs.  # 

Charles  Williams. 

G.  Y.    Wilson. 
CORPUS  CllRlSTI— 

Ried  &  Sutherland.  * 

John  A.   Smith. 
Vetters  Bros. 
CORSICANA— 
Haslum   Bros. 
Lockhead  &  Co. 
Wood  &  Co. 

CUERO— 
Ward    &   Polmie. 

DALLAS- 

F.  F.   Gannon. 

Peter  Kahland.  516  Jackson  St. 

J.    X.    Ryan.    20J  Portland   St. 

John  Shoehan,  886  Elm  St. 

Slocum  &  ^Vood,  190  Eakins  St. 

J.  Waespi.  801  p:im  St. 
DECATUR— 

Robt.    Clark. 
Tom   Dunn. 

Ed  Johnson. 


DENTON- 

Tom  Lovell. 
DUBLIN— 

C.   S.   Oates. 

M.  White. 
EL  PASO- 

Nick  Carson. 

BI   Paso  Fuel   Co.,   411   S.   Santa 
St. 

W.  S.   Holtzman. 

R.  C.   Lowell. 
BNNIS— 

T.  A.  Laird. 

B.  F.  Sargeant. 
FT.    WORTH— 

John  Bardon. 

Wm.   Brice. 

S.  N.  Brookshire. 

Brown  &  Dabney. 

Morgan  Evans. 
GAINESVILLE— 

A.  D.  Craft. 
John  Gregson. 
H.  H.  Hayden! 

GALVESTON— 

Wm.  S.  Burgess. 

J.  W.  Byrnes  &  Co.,  212  Tremoi 

Chase  &  Smith,  2103  Strand. 
'  Galveston  Cement  Pipe  Works, 
Market  St. 

Isaac   Heffron,   2808   Market. 

Richer,   Lee  &  Co.,  2201   Strand. 
GEORGETOWN— 

Belford  Lumber   Co. 

J.  Gahogan. 

Jack  Hutty. 

J.  Rymal. 
HEARNE— 

L.   W.   Carr. 

Jno.    Robb. 

M.   M.   Rocke. 
HILLSBORO— 

Will   Hatcher. 

Scott  Shook. 

Tom  Sowell. 

HONEY  GROVE— 

Jacob  Fein. 
HOUSTON— 
T.  W.  Boone,  1817  Crawford  St. 
Burkitt     &     Barnes,    1015^    Pre 

Ave. 
Crowley  &  Lewis,  1020  Franklin 
C.      E.      Donnelly,    3103      Harrisl 

Road. 
R.  H.  Downey  &  Bro.,  402  Binz  E 
P.  H.  Garrigan,  716  Capitol  Ave. 
F.  M.  Gilbert,  3606  Milam  St. 
Hipp   <Sr   Key,  210  Binz   Bldg. 
Wm.     E.     Humphreyville,    213   L 

Bldg. 

B.  L.  Jenkins,  1105  Bagby  St. 
James  W.  Kerr,  212  Fannin  St. 
R.   Lamb,  1816  State   St. 
Patrick  Rabbitt.  1512  35th  St. 
Rudersdorf  &  Simpson,  1910  Belli 
F.   J.    Shea,  1703  Texas  Ave. 
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ontintied, 

nith,  901  CoagreM  Ave. 
>rrie,  Baker  and  Walnut  St. 
Tlerney,  8617  Commerce  8t. 

&  Sons, 
tetter, 
bett. 
lynes. 

ort3cheller. 
ert. 


Ik. 

)rsythe. 

gins. 

Whaley. 
d  &  Emmons. 

Y— 

Furr  &  Son. 
Johnson. 
Scott. 

A.UNPELS— 

'es. 

[enry. 

loeller. 

?per. 
eilbacher. 

Robinson. 

J.  Breneman. 

ONTO— 
settler. 

•anklin. 

Ison. 

.Yashington  Co. 

lephone  Co. 

action  Co. 

stern  Telephone  Co. 

RCOS— 

)naldson. 

e. 

N— 

McGee. 

R  SPRINGSr- 
enton. 
»ruitt. 
V'ilson. 

ogan. 
Jtruve. 

llaJtlcensteiii. 


lopkins. 

r  &  Dumgold. 
IcMain. 

t 

lade. 

frell. 

!3BFORI>- 

Comelious. 

)lon. 


UTAH. 

AMERICAN  FORK— 
Arthur  Dickerson. 
Nephl  Elsmore. 
7.  A.  x^ee. 
J.  C.  Miller. 
J.  H.  Pulley. 
BRIQHAM  CITY— 
F.  W.   EarL 
Jas.  Frederickson. 
LEHI— 
Chas.  Fetherson. 
Ellas  Jones. 
Chas.  Ohran. 
OQDEN— 
M.  Bucher. 

J.  P.  O'NeiU,  2763  Btadlson  Ave. 
Joseph  Parry,  1743  Washington. 
PARK  CITY— 

Mr.  Drake. 
PAYSON— 
R.  Cottrell. 
Otto  Erlandson. 
David  P.  McDowell. 
W.  H.  Pickering. 
PROVO  CITY— 
Sidney  H.  Belmont. 
Gk>odman  &  Tucker. 
RICHFIELD— 
Martin  Anderson. 
John   Kyhl. 
Oley  I/und. 
SALT  LAKE  CITY— 
Frank  O.   Harrigan,   P.   O.   box  1167. 
Culmer-Jennings  Paving  Co. 
Pallas  Morris  &  Sons. 
Salt    Lake   Gilsonite     Co.,    5    Culmer 

Blk. 
Utah    Asrhalt    and    Varnish    Co..    404 

McCormick  Blk. 
Wasatch    Asphaltum    Co.,    5    Culmer 
Blk. 
SPRINGVILLE— 
C.    W.   Jlomes. 

YIQRMONT. 

BARRE— 

C.   A.   Badger. 

Orrin  Simons. 

Ward   &   Douglass. 
White  &  Normandeau. 
BENNINGTON— 

Thfo.    Carprnler    &    Sors. 
BURT^1NGT(^N— 

Edward  C'allahan,  21  North  St. 

Duffee  Levt'ro,  121  Elm  wood  Ave. 

E.  F.   Moore.  144  College  St. 

Charles  Stone.  15  Murray  St. 
PROCTOR— 

Vermont    Marble   Co. 
RUTLAND- - 

A.  Ij.  Adams. 

L.  M.  rikc. 

Vermont  Marble  Co. 
ST.    ALPANfc^  - 

Vermont  ronstrin'tion  Co. 
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9T.    JOHNSBURr- 

PUf.ASKl— 

M.  J.   Colbeck   &,  Son. 

SOUTH  HEHO- 

BICHMOND- 

O'Brlen.   McHsle  &  Co. 

Newton  E.   Ancarraw. 

8PKINQFIELD— 

Colonial   Conat ruction  Co. 

J.   K.   Morse, 

A,  W.  McCIay. 

W.  P.  Morse. 

VIRGINIA. 

Old  Dorotnion  Iron  and  Nail  1 

Co. 
Tredegar  Iron  Works. 

ALBXANDHIA— 

Henry  &  Joseph   Padgett. 

Water  P.   Velteh. 

BEDFORD  CITY- 

ROANOKE— 

E.  a.  Buck. 

Msrltles'   &   Co. 

BBRKBLET- 

J.  H.  Marateller,  a  E.  Campbel 

W.  J.  Ballance. 

Roanoke  Gas  and  Water  Co. 

Roanoke  Mineral  Co. 

OHARDOTTESVILLEi- 

SALEM- 

Brand  &  Wenger. 

W.  G.  B.  Fitzgerald. 

Gllliaple  &  Co. 

A,  P.  Smith. 

Geo.  Grea.ver. 

CDIFTON  FORGE- 

Wm.  Darner. 

TO  wles  &  Pendleton. 

Evana  Roaa, 

DANVI1J.E- 

8UFFOLK- 

C.    H.   Brommer. 

W.  A.  Dellrlck. 

Geo,    L,    Borum, 

C.  H.  East. 

H.    R.    Culley. 

J.  H.  Fitiserald. 

A.    Boblnaon. 

WASaHIGTON. 

FHEDERICKSB  U-RG- 

EVEaHTIT— 

J."  J.  HeBlQ. 
William  Livingston. 

Maney.  Goerlg  &  Rrdstrom. 

NEW   WHATCOM- 

E.  a  Broker. 
OLYMPIA- 

F.  P.  Stearns. 

HAMPTON- 

R.  H.  Richardson  &.  Son. 
LBESBURO- 

Savoge  &  Scodeld. 
PORT   TOWNBEND— 
Maney.  Ooerlg  &  Hydatrom. 

Norrta  BroH. 

PUYALLUP- 

Ed  Johnson. 

LYNCHBURG— 

Brandt  Artificial  Stone  Co. 

Virginia  Paving  *  ConBtructioo  Co 

Mathew  Dow. 

MANCHlOaTER— 

T.  M.  MoClellan. 

Jaa.  F.  Bradley. 

T.   Hoyan. 

J.  H.  Middendorf, 

Smythe.  Wakefleld  &  Davtd. 

NEWPORT  NBWS- 

Stirn   &   Goetz. 

J.  W.  Davla. 

Whilmore     Concrete     Co.,   U  1 

a.  L.  Foster  &  Son. 

Ho  r  ton   Bldg. 

Wm,  Furey. 

SPOKANE— 

W.  H.  Lumber- 

Adams  &  Hogan. 

John  A.  MosH. 
B.  J.  PhippB. 
W.  Richardscn. 

J,  A  Crutaer,  SU  Mallon  Ave. 
M.  Hare.  Temple  Court  Bldg. 

NORFOLK— 

J.  H,  McAlliBter.  a  Ul  Mill  8t 

John  U.  Addenbi-ook  A  Son. 

S.  L.  Foater. 

John"  H.  Stone,  614  Bth  Ave. 

PBTER8BURG- 

TACOMA- 

C.  M.  Brtaler, 

J.  0.  DIcliBon,  1128  a.  E  St. 

W.  W.  Robinson- 

A.  Rydatrom. 

POBTSMOUTH- 

Tacoma  Bituminous  Pavtae  Ot 

B.    F.    Caraway,    lU   Holladay    Farlc               Tweeden  a  MlllH.                             ^fl 

VlBW. 

WALLA  WALLA-                           H 

Porter  St  Page,  aifl  High  St, 

Dion  Ktefe.                                   .     H 

■^ 

J 
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WEST   VIRGINIA. 

tEU>— 

rtee  &  Co. 

Mann. 

ESTON— 

Peyton,  Charleston  Nat.  Bank 

5t.  Clair,  61  Virginia  Ave. 

&    Mumford   Contracting  Co., 
::apltol  St. 
rn  Construction  Co. 
^Vithrow  Lumber  Co.,  63  Capi- 
t. 
SBURG— 

Bradford. 

Freese. 
JackMon. 
Bros.   &  Bryan. 

Taggert. 
3N— 

Diennin. 
Keane. 
angor. 
»JGTON- 

Carr. 
Hill. 
Liallance. 
ilten. 

RSBURO— 

BrowD  &  Son,  529  Avery  St.     ' 
fll  &   Drake,   Court  8q. 

Hare,  1048  Market  St. 
Heydenreich,  620  Juliana  St. 
us  Kennedy,   1927  Seventh  St 
s  &  Young,  555  Sixth  St. 
PLELASANT— 

L.    Neighbors. 
ds  &  Stortz. 

&  Munford  Contracting  Co. 
Stortz. 

CRDSTOWN—  z 

Blondin. 

Blunt. 
HEumrickhouse,   Jr. 
VILLE— 

Rea. 
Rice. 
?URG— 

Cheeks. 
;e  Jacobs, 
s  &  Mathews, 
'eister. 

►n  Berger. 

uke. 

!cBrIde. 

ING— 

[allock  &  Co.,  City  Bank  BIdg. 

>.  McCarty,.  30  14th  St. 

n  &  Co.,  335  Main  St. 

M.  Robrecht,  145  14th  St. 

Bros.,  2115  Main  St. 

WISCOXSIX. 

'ON— 

mann  &  Co. 


Appleton— Continued. 

DriscoU  Sewer  Pipe  Co. 

J.   H.   Green  &  Sons. 

Hackworthy  Con.   Co. 

Wm.   Rohloff. 

Robt.    J.    Wilson. 
ASHLAND— 

A.   Donald  &  Co. 

Dan  Ggan. 

Jno.  H.  Foster. 

A.  H.   Oakey. 
T.   E.   Pugh. 

BARABOO— 

J.  Arnott. 

Baraboo  Roofing  &  Paving  Co. 

J.   Cummings. 

Isenberg  Broa 

McFarland   Bros. 

Otto  Schadde. 
BELOIT— 

O.    Baker. 

J.  C.  Clarke. 

Cunningham    Bros. 

W.  E.  Stevens. 
BERUN— 

Julius  F.   Caman. 

Asa   Rogers. 
BOSCOBELr- 

John  McCord. 
CLINTON- 

W.   H.   Donohue. 

N.  H.  Duflf. 

Jos.    Harness. 

P.  M.  Marressette. 

B.  Taff. 
DELAVAN— 

James   Davidson. 
N.  K.  Jones. 
D.   E.   Lee. 
T.  Moore. 
Young  &  Hicks. 
EAU   CLAIRBJ- 

C.  N.  Bostwick.  464  Summit  Ave. 
Robert  Brewer,  315  4th  St. 

D.  A.  Cameron,  470  Summit  Ave. 
ChapDell    c:oncret(    and    Tile    Co.,    207 

Grand  Ave.,  East. 
Edward   Khrlich,  416  Spruce  St. 
I'hllip   Ferderhen,   JilO  N.   Barstow. 

E.  M.  Msh  &  Co.,  402  S.  River  St. 
W.  R.   Harvey,  420  'Ah  St. 
Hoppner  &   Bartlett,  414  Grand  Ave. 

E. 
Lang  ConHtructlon  Co.,  10  P.  O.  Bldg. 
Andrew   Larson,   1120  and   1121  Grand 

Av<^ 
HiTiry    Laycoctk,   822  3d  Ave. 
Thomas   McCJowan,   421  Congress  St. 
W.  J.  MIIlH.  611  Bellinger  St. 
Arthur  MItchHI,  .'',21  Erin  St. 
(Jllbtrt   Oren.  M-'i  Niagara  St. 
J.    W.    KoHH.  22S  Water  St. 
il.   H.   H.    Ke<tlH.  :m  Mar«ton  Ave. 
a.  ().  Htiles.  1529  S.  Farwell  St. 
KLUOV  - 
J.    VV.    Duiilap. 


^^^^ 
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POND  DU  LAC— 

A.  F.  Boelke. 

U.   Drier. 

J.  Hulter. 

Geo.    Tuttle. 
GRHEN  BAT— 

Batlce  Raac. 


Fabry 


i  Henkli^r 


D.   FltBpatrlck, 
ChBB.  Gouleke. 
Koch  Bros. 
Peter  Lagers. 

de  Snodc.i 

IRON   RIVER— 
Een  Rowe. 
L.  J.  HuHsell. 
B.    UngTQdt. 

Sanbsville- 

Geo,  D.  Cannon,  *  E.  Oak  Si. 
B.  I".  CroBBmari.  Ga  Pine  St. 
Jno.   Petera.   101  4th   Ave. 
B.  Ratberam,  dG  Linn  Bt. 
Ssra   Rice.   Magnolia  Ave. 
James  Sheajur,  lOS  Mineral  P 
, J EPPERSON— 


rulboUand  &  Cc 

KENOSHA— 
P.   Gotttredaeii.   7 
John   Prlddls,   As! 

LA  CROaSB- 
Evsna  &  Brasee. 

The  *H.    C.    Han 

La  Crosae  Si  on? 
La  CrOBse  Tile  ni 


Co. 


id  Portland  Ceo 


J.  H.  Marden. 
MADISON— 

L.    B.    Gilbert, 

J.  "W.  Mllohell. 

Nl  chelae  Qulnn. 

Robt.  Warnook, 
MANITOWOC- 

LouIb    Bartke,    Sm    S.    17th    St. 

George  Boll.  1221  S.  Main  St. 

Valentine  Goetsler.  1217  S.  Sth  St 
1,  Traalek  &  Co.,  1231  9.  N 


St. 
Theodore  Jora, 


St, 


,  11th  S 


r.  1231  S.  7th  St. 
J,  n.  KeJtb,  no  York  St. 
G,  W.  Kennedy,  GIB  N.  6th  3t. 
Carl  Langs,  Huron  and  11th  Sts. 
Jacob  Malek,  1209  S.  11th  3t, 
Jamea  McGovern.  22nd  and  Weatei 


J.  D.  Miller,  North  Waster 

Miller  StdewBtk  Co. 

J.  W.  Pell,  917  9.  15th  St. 


Hou 


.\ranil,.U'0-—Conrinued. 

W.  E.  Pallet.  2£th  and  Clai 

John  Rlederer,  12DS  8. 
MARINETTE— 

John  Crockett, 

W.   H.  Roblnaon. 

J.  E.  Ulke. 
MARSHI'IELD— 

Ptank  Ward. 

Levi   Wool  sen. 


aln  S 


P.   Hyland. 
Mat  Lambert,  . 

H.  H.  Plamnier. 

MENOMINEE— 
Albert   HItz. 
H.  H.  Peak. 
Mike  Puhl. 
MEltRILL— 
Geo.  W.  Clark. 
Raeteldt  ft  Hestern.an. 
V.  Henrlch  Sc  Co. 
MILWAUKEE— 
Badger  State  Pavement  Co.. 

tlnel   Sld£. 
Geo.  Bayer,  9Z!  29tta  St. 
C.  Beck  &  Co.,  USO  Klnnlkloic 
Edward  Beclter.  2812  Vliet  St 
~Wlllard     P.    Beokwlth,   T12    T 

Ninth    St. 
ThoraaH   R.    Bentley,      Builder 

Traders'  Exohanse. 
Herman  Bei^,  786  Buffum  St. 
Henry  B.^Bemlnger,  lafiff  Plert 
C.  A  Berthelet.  Mafthews  Bldg. 
Berthelet  Sidewalk  Co.,  152  W,  W< 

St. 
H.  G.  Block  &  Co.,  S12  Second  A' 
John  Bluhm.  164  Burleigb  St. 
Joseph  J.  Boehm.  372  Sixth  Ave. 
Aug.  C.  Boettcher,  995  Twentr-nll 

at. 

NIcbolBB  Boll.  UO  Orchard  St. 
Michle    Bonnett    &    Co.,    N.   E,  C 

Galena  and  Thlrty-flrat  St. 
Cbarlea  Breest,  J150  Ninth  SI. 
a.  J.  Brockman.  746  Aator  St. 
Aug.  C.  Bucbbolz.  907  Jlth  St. 
Henry  Bueslrln  &  Sons.  567  E.  Wi 

3t. 
Daniel  CqbWbT,  384  Pajwell  A7e- 
John  J.  Crilley,  m  19th  9t. 
Stephen  J.  Croft,  3102  Galena  St 
John  Czaplewakl.  S2G  Sth  Ave. 
Slephen  Ciaplewakl,  T47  1st  Ave.        I 
Herman   Daehn,.    25DG     Fot\A  du  Itfl 

Wm.  Dallmann,  4S£  35tb  St.  I 

Chas.  DanlHcfaefaky.  17a()  Chestnut  Kl 
Charles  Dekarskl.  SM  Central  Ave,  I 
John  Dlecacbow,  5M  Orchard  St.  I 
Jubn  Donohue  &  Son.  SS9  Cambridnl 
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k  £eUner  Conatr.  Co..  21  Grand 

I  H.  Dunn.  777  Van  Buren  St. 
k  J.  Dunn,  GOO  Kramer  St, 
f  F.  Bhlers,  980  HM  St. 
s  Engle,  SSS7  S9th  St. 
a  £]qu1tE.  1S!3  Center  St. 
^elder,  ^  4th  av& 
mil  Felechow,  »U.  Hurnbam  St. 

0  Cherry  St. 
.  PUter,  TO  lat  91. 
'.    ForresUl,   23B  iBlh   91. 
.  ForrestsL.  706  Van  Buren 

■  Prey,   1132  ard-    81. 
-  PrIskP.  1010  Buolh   St. 

■  C,    Froeromliig.      1318      Hum- 
ming Bros.,  1288  Hurobnil  Ava. 
Froenmlng.  1444  N.   Pierce  St. 
1.  FrDwnren*r.  479  P.irk  3t. 
lajewBkl,  4S1  Maple  St. 

I  Oaniel.   130S  Bth   SI. 
Gassert,   lOUt  C^itrnl   Ave. 
ti  Gchring.  1011   Hulion  91. 

■  Glander.   G141  Sth   91. 
SottRCbalk,    «2»    Fourth    St. 

"  ■aham.  840  Chbs  St. 
iL  Oreen,  41  SenUnel   Bldg. 
^    &  Roberts.  813  Jaokflon  St. 
kelsler.  H8  34^  St. 
W.  Qrleae.  M7  SSlh  St. 
h  Qrunewald,  ISOT  Cold  Sprtnss 

Co.,  e*  Commerce  St. 
.  Bros..  1701  North  A¥«. 
Hatha  war      &     Co..      Voegel's 


I.  S.  I 


'  Cand[, 


9aubner.  I 
a  Wright  &  Meinecke. 
Hauboldt,  4S0  Ulh  Bt. 
^     Q.  Hayden,  4S4  S.  Pleroe  St. 
Jetden,  718  Ccntt-r  St. 

tHelden.  701  ath  St. 
Huebbe.  IMl  23rd  SI. 
Benser,  960  mh  St. 
«  J    Hlckey.  325  Hlh  9t. 
rick  HJldebrand,   Forpst  Home 
I  And  SSd  Bt. 
n  &  Bauer,  279  T-nke  St. 
1  Hohenael,  96&  Z7th   SI. 
.  Holt,  755  6th  St. 
;  Hove  4  Bon.  1922  State  St. 
tbm  a  Co.,  32!)  Prairie  St. 
1  Janke,  Wi  19th  St. 
a.  Jennrlch,  2D1S  Hilm  St, 
t  3.  Jeeke  &  Bro.,  I»t9  Hlch- 
Bt. 

I.  Jone*,  S09  Pleasant  St. 
p.  Jones.  82  Wlacoiialn  St. 
Kaetyuakl.  120  Slh  Ave. 
dler.  1117  Humboldt  Ave. 
a  Kemer,  819  ■■c,"  3rd  St. 
I,  S17  CI  Intnl. 


I,  617  C 


II  St. 


Milwaukte—C:nltau"l. 
Adolph  KlBsner.  Sr..  ng  I7th  Si. 
Oscar  Knie,  1203  N.   PI»ot:  bi 
Rudolph  KnIe.  1070  Rlchurds  91. 


William  Kraatt,  871  lOtli  St. 

F.  H.  Kratier.  S46  6th  St. 

Albert     Kroenlne-  &  Son.  (1^3    Oreen- 

tleld  Ave. 
John  Land.  6*5  nth  9t. 
Frank  Lnndgraf.  1102  13th  Ave. 
AlDert  Lehn,  429  4th  St. 
Frank  C.  Lelmbach.  1414  12th  St. 
Frank    Leaala,    6SS    Mitchell    St. 
Henry  Undert.  1716  Lloyd  St. 
C.  E.  Loss  ft  CO..  509  Ooldemlth  Bldg. 
Peter  S.  Lay,  IS14  Cedar  St. 
Frank  Maiek,  £84  letb  Ave. 
Frederick  J,   Mann.  917  E.  38th  Bt. 
GeorBe  J.  Markey,   505  Potter  Ave. 
Henry  Marsh,  30  N.  Ave. 
Anton  Mauk.  lOO  Harmon  Bt. 
George  J.  Markey,  30  North  Ave. 
J.    D.    McCuaher    &    Co.,    ma    Grand 

Wra.   T,    McGovern.    100  8Ih   St. 
Mcintosh  Bros..  513  Pabat  Bldg. 
Meredith  Broa..  109  Lincoln  Ave. 
Leonhard  Miller.  1176  «th  St. 
Milwaukee   Sldtwalk    Co..    307    Grand 

John  O.  Morris  &  Co..  ill  Jackson  Bt. 
Alexander  Monroe.  BS3  14th  St. 
A.  Monsled  &  Co.,  507  Pabsl  Bldg. 
Frank  H.     Nnklelakl,     IS     Walworth 

Mai   NefT.   907  4th   St. 
H.   Neldner  &  Co.,  427  Milwaukee  »t. 
Northwestern  Tile  Co.,  428  Orand  Ave. 
E.  C.  Notbohn  Co..  30S  Iron  Ave. 
August   NuedlUig.    W8  16th   St. 
Jamea  O'Connor.  2S3  Lyon  St. 
Robert    Oldenburg    Co..    1094    Island 

John  8.  lyNeUl,  SS5  Aatar  St. 
Edward  Fax.  82  Clark  St. 
H.  B.  Pelton  &  Co..  428  Grand  Ave. 
Peters  &  Grunewald,  827  Seventeenth 

St. 
Joseph  PolCBynekl.  342  Brady  St. 
Portland     Ceroeni     Walk     Co.,     SO* 

Grand  Ave' 
Conrad  Raulf,    E33  Twenty-fourth  St. 
Hubert  Rlesen,  582  First  St. 
Paul  Relsen,  128  Grand  Ave. 
Kudolph  Hlesen  &   Son  Co.,  166  Leo 


!   P.    Hies 


(   N.    ■ 


Fred    RIsche.  2*4  Eighth  St. 
Edwin  J.   Roberta.  403  Wisconsin  St. 
John  Riiehring:.  Vp&  Humboldt  Ave. 
W.  T.  R^brlng.  1331  Humboldt  Ave. 
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Henry  C.  Roenaing.  1«3E  NpwhHll  St. 
Adam  Schmidt,  BBO  Oakland  Ave. 
Henry  Schmidt.  eS3  Twenty-llrst  St. 
Henry  Schoen.  1206  Btghlh  8t. 
ChrlBtJan  Schopnecht.  1212  Sepond  St. 
John  Schramka,  1001  Bremen  St. 
Bctiuett  &  Fry.  191  Weil  St. 
Wm.  C.  BchuU,  996  Bultum, 
P.  J.  Shea  &  Bon.  1003  Llneolii  Ave. 
Wm.   D.   Six.  194  Mason   St. 
Dnvtd   M.    Sneddon.   63S  Wentworth 

Spahn  Bros.  &  Co..  2109  Galena  St. 
Edward  Spahn,  2303  Cherry  St. 
Joaeph  Spaiin  &  Son,  340  15th  St. 
BponholB  &  Co..  328  Grand  Ave. 
Edward  Stelgerwald,  2303  Oalena  St. 
Charles  Stleger.   1225   Center  St. 
Edward      Stormowakl.      SBS      Warren 


"Weneel  Strachola,  SS7  Walk 
Gerhard  F.  Stiiewe.  30S  2011 
Adolph  Tnddpy.  WS  24%  St. 
F.  W,   Taddey  &   Son,  1716  ■ 


Frederick  Tegse.  59S  21 
Hobt.  Tempelmaon,  1S2 
John  :,.  Templln.  4Jtt  J 


r  at. 


I,  SZ  Reeervoir  Ave. 
Teske  &  Boge,  679  l^jiham  St. 
Fred  J.  Thiel.  867  8lh  St. 
Andrew   Taphooven,   4Stl  Madison   Bt. 
Ferdinand  TribuB.  413  24lh  St. 
Joseph  Tdckliolka.,  KTBth  Ave. 
ChjI  F.   Ueckert.  £38  2nd.  St. 
Reran  Vlllwook,  5Ca  Union  Bt. 
AuffUBt  VoKi,  TT2  2nd.  St. 
Bylveater  WabiszewaW,  J»l  Grant  Bt. 
Adolpb  Weldner,  533  Waahinston  Bt. 
John  Weiher,  878  Frnnklin  St. 
August  Wendt.  643  Superior  St. 
Frederick  Werner.  316  ISth  St. 
Jacob  Werner.  556  12«h  St. 
Western  Paving  and  Supply  Co..  770 

Commerce  St. 
The  Whitnull  A   RKdeiPUki^r  Co., 

ail  Grand  Ave. 
Wlllian  WieBmann.  1017  Muskeg:  Ave. 

Louis    Willie.   BIO   IKh   St. 

Winding    &    GeBelHchap.      710      pabat 
Bldg. 

BJrneHt  Winter,  752  3a  St. 
Willlani   Winter.  1029  2d   St. 

Chas  Volgaat.  490  Greenlleld  Ave, 


Frederick  Zeisse,  ^13  3d   Ave. 
Geo.   B.  Zimmarman,  347  IXth  St , 
Frank  E   Zodrow.  698  SSth  St.      ^ 
MONROE— 
Walter  Coradine. 


NEW  LONDON— 
Jno.  Brill. 
Leo.  Froehllch. 
-i  PoUey. 


Frank    Sohoenrm 
OCONOMOWOC- 

H.  LorieberK. 
OCONTO— 

OSHKOSH— 

D  Fife  Jr. 


P.    L. 


1   Mariln. 


portage- 
Jo  hn  rtaehl. 

Wm.   Kutzke. 
PORT  WASHINGTON- 


Jacob  Larson. 
David  I^wton. 
D.  B.  McT.«od  &  Co. 
A.  Wesley  Schroyer, 


Henry  J.  Schroeder. 
RIPON— 
Chria  Pry. 

A.  Nay  lor. 
rhas,  Rlvenburg. 
Ernept  Tottolt. 

RIVER    i 


UHo-Date 
Information 


Any  buyer  of  this  book  desiring 

BUpplementnl   information  will 

&         be  furnished   if  if  possible  on 

•^         application  to  the  publishers  — 

Municipal  Engineerint:  Compan} 
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tTGAN— 


3VRN- 

HallorHii. 


lart  Bros. 
ESHA- 

U  Dlllinai 
AGA- 
IN— 


J.    N.   Page. 

C.  J.  Slltlker. 
ATLMEK.  ONT.- 

Oeo.  Collins, 

Thomas  Wooster. 
BARRIE,  ONT.— 

E^dward  Brown. 

Jobn  Hlnes. 
BELLEVILLE,  ONT.— 

Frank  Dolaji. 

B.  TruaJsch. 
BRANDON,   MAN.— 

Ghas.  Hall. 

T.  M.   HarriiiKton. 

Murdoch  McKenile. 

Chas.  Miller. 
Geo.  Sterrett. 
BROCKVILLE.  ONT.- 
Davld  S.  Booth. 
Prank  Dolaji. 

CALGARY,  ALBERTA- 

Hu^h  McClelland, 

J.   C.  McNtlll, 

Thos.  Unilerwood,  Boi  91. 
CAMPBELLFORD.  ONT- 

Jamea  Blnor. 

Charles  Dunk. 

Wm.  Halt. 

John  Heagle. 

Rook  sly  &  Bros. 


CHE8LBY,  ONT,— 

Stanley  &  Mcljigge 
CLINTON,    ONT.— 


WVOMIN 

;nne— 

&  Bradley. 

Na— 


CORNWALL,  ONT.- 
James  C.  Johnstone. 
WnitaniK  &  Fallon. 


a  B,  Davts. 
Alex  Hutchinson, 
Thos.  Leahy. 
Wm,   PhlUtpB. 
J.  Slmmonds  &  Co. 
DUNNVILLE,  ONT.— 
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FREDERICTON,   N.    B.— 

A.    N.   Block. 

T.   K   Foster. 

Jno.  Maxwell. 

L.  Stevenson. 
GL.BNCOE,    ONT.— 

Gillespie  &  Co. 
GODERICH,   ONT.- 

Chas.  A.  Reed  &  Co. 
GUELPH,    ONT.— 

Thos.  Dobbie. 

Thos.  Foster. 

Guelph  Paving  Co. 

Daniel   Keleher. 

John  Kennedy. 
HALIFAX.    N.    S.— 

Samuel    M.    Brookfield,    70   Granville 
•St. 

Freeman  Bros.,  15  Carleton  St. 

Michael     E.     Keefe.     N.     Fatridge's 
Wharf. 

Malcolm   Johnston. 

Samuel  A.  Marshall,  7  Cunard  St. 

Nickerson  Bros.,  31  Cunard  St. 

Rhodes,  Curry  &  Co.,  300  Robie  St. 
HAMILTON,    ONT.— 

Dominion  Construction  Co. 

Good   &   Co. 

Wm.   Hancock. 

Hannaford  Bros. 

Kramer-Irwin    Rock    Asphalt  &  Ce- 
ment Co. 

Geo.  E.  Mills,  612  King  St.  E. 
HULL,    QUE.— 
%  Jos.  Bourgue. 

JOLIBTTE,    QUE.— 
D.  Doetaler. 
K  Lanzon. 

KAMLOOPS,  B.  C— 

Johnston  &  Gill. 
KINGSTON,   ONT.— 

Robert  Clugston,  396  Brock  St. 

Robert  J.   Free,  94  Division   St. 

William  Langdon,  207  Nelson  St. 

William  McCartney,  Jr.,  198  Univer- 
sity Ave. 

J.   C.   Mitchell.  185  William   St. 

Alexander    Newlands,    184    Ordnarce 
St. 

George  Newlands,  506  Princess  St. 

W.  J.  Turkington.  18  Patrick  St. 
LINDSAY,  ONT.— 

James  M.   Chalmers. 

P.  G.   Pilkie. 

Wm.    Walters. 
LONDON,   ONT.— 

Bowman  &  Co. 

C.    E.    A.    Carr. 

P.   L.   Marden  &  Co. 

MADOC,    ONT— 
John  Tucker. 

MAGOG,   P.    Q.— 
Albine  Ijavoie. 
David  Pepin, 
Daniel   Peters. 


MINNEDOSA,  MAN.— 

S.  Fairbairn. 
MONTREAL,   QUE.— 
M.    Bastien    &    Valiquette,    Cherrier 

St. 
Bellhouse,     Dillon     &     Co.^    St.   Frs. 

Xavier  St. 
I.  Desormeau. 
The  Forsyth  Granite  &  Marble  Co., 

Ltd.,   552  William  St.;   R.    Forsyth, 

Pres.  &  Mgr. ;  John  Duthie.  Sec.  & 

Treas. 
T.  D.  Lawrence,  15  Laval  Ave. 
Peter  Lyall  &  Sons,  88  King  St. 
The  Sicily  Asphaltum  Pa  v.  Co.,  Mill 

St. 

MOUNT   FOREST.    ONT— 
Geo.   Patton. 
Jas.    Reid. 

NANAIMO.  B.  C— 
Alex  Henderson. 
W.  McCape. 
A.  Summerhays. 

NEW   WESTMINSTER,    B.    C— 
J.    C.    Allen. 
F.   Bauer. 
J.  Coghlan. 
Wm.   Cooper. 
Henry   Hoy. 
J.  Carter  Smith. 

ORANGEVILLE,  ONT.— 
Cesar  &  Eart. 

OSHAWA,  ONT.— 

James  Gall. 

John  Stacey. 
OTTAWA,  ONT.— 

Thos.  Ashwith,  194  Queen  St. 

W.  H.  Davis,  404  Theodore  St. 

Foley  &  Co.,  61  Waller  St. 

Alex  Garvock.  167  Gilmour  St. 

John  Heney,  66  Daly  Ave. 

Hodgson  &  Co..  15  Cooper  St. 

John  J.  Lyons,  558  King  St. 

Archibald  McNaughton,  236  Llsgar  St. 

John  O'Connor,  229  Theodore  St. 

T.  A.  Shore,  411  Cooper  St. 

PEMBROKE,   ONT— 
Dowsley  &  Summers. 
J.  "V^''.  Munro. 

PETERBOROUGH,    ONT.— 
James  Bogue. 
Corsey   &  Laverdun. 
Adam  Dawson. 
H.    Evans. 
J.    E.    Hayes. 
Wm.   Langford. 
R.  Sheehy. 

PETROLIA.    ONT— 
Imperial  Oil  Co. 
J.   J.   Kerr. 

PK^TON,  N.  S.— 
Fred  J.   Cole,  Jr. 
Alex.  Murray. 
John  Murray. 
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ONT.— 

Shaw. 

Smith. 
iTelsh,  8r. 
TON,   ONT.— 
on  Quarry  Co. 
:\V,  ONT.— 
&  Youn^. 
REWS,  N.  B.— 
[orsnell. 
levenson. 

MARINES,  ONT.- 

n  Bros. 

icholson. 

Icholson. 

ihan. 

ley. 

iddle. 

ilson  &  Son. 

^HENS,  N.  B.- 
tevenson. 

VIAS.  ONT.— 
riffln. 

TE.  MARIE,  ONT.- 

3Crae. 

hail. 

TH.   ONT.— 

erldge. 

OOKE.    QUE.— 

nture. 

gerald. 

awkins. 

&  Sons. 

ONT.— 
!Jason. 
ontgomery. 
Itelnhoff. 
irey. 

)AL,E,    QUE.— 
erer  &  Sons. 
TER,  ONT.— 
liested. 

:URG,  ONT.— 
rookfield. 


TORONTO,   ONT.— 

Eldmund  Burke. 

Constructing     &     Pa  v.     Co.,   Ltd.,   1 
Toronto  St. 

Cumming  &  Co. 

Excelsior  Paving  Co. 

B.  Gibson. 

W.  T.  Grant  &  Co.,  50  Front  St.,  E. 

R.   H.   Hill. 

J.  H.  McKnight.  43  Rose  Ave. 

J.   McBean,   163  Dowling. 

J.   McGuire,  48  Henry  St. 

Fred  McKeown. 

Robert  Robertson,  82  Scollard  St. 

Hugh  Ryan  &  Co. 

D.  L.  Van  Vlack,  108  Pembroke  St. 
VALLEYFIELD,   QUE.— 

O.  Brais. 

Louis  Cosette. 

O.  Cossette. 

Tremblay  &  Frere. 
VANCOUVER,    B.    C— 

Edward  Cook. 

Cook  &  Dixcn. 

J.  J.  Nickson. 

Ironside,  Rennie  &  Campbell. 
WALKERTON,  ONT.— 

R.   B.  Clement. 

J.  L.  Lloyd. 
WEST  FORT  WILLIAM,   ONT.— 

Gowanlock,  Magee  &  Co. 
WHITBY,  ONT.— 

Thos.  Deverell. 

Wm.  Westlake. 
WINNIPEG,    MAN.— 

Dobson  &  Jackson. 

F.  Fry. 

Kelly  Bros.  &  Co. 

W.    F.    Lee 

Thos.   Sharpe. 
WOODSTOCK,    N.    B.— 

Albert  Bremer. 

John  G.  Hastay. 

W.  D.  Steeres. 
YARMOUTH,   N.   S.— 

Fettit  &  Sellars. 
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ANNISTON— 
Goluc 


ALABAMA. 

,    Chas.    -^ 


J.   D.   Hunter. 
AVONDALE- 

W.   H.    Slarbuok.    Cy.    Engr, 
BIRMINGHAM- 

Alber  &   Byrne.   19IBU  Ist  Ave. 

Allen  W.  Haakell.  1MB  Morria  Ave. 

Julian  Kenaridt,   Cy.    Kngr, 

Chae.  WheeloQk  &  Son. 
FLORENCE— 

i.  Negley,  Cy,  Engr. 


P.   H.  PltzgeraLd.  Cy.   ISngr, 
LANETT— 

J,   B.  Butler. 

T.  Nodaway,  Cy.  Engr. 
MAKWBLl^ 

B.  F,  Thompson.  Cy.  Engr, 
MONTGOMEHT- 

Aberoomble      &      Willlama. 
Court. 
PHBNIX  PITY— 

R.  F.  SJiBvora. 
SBLMA- 

G.  K.  MeCormLck. 

Jullen   Smith.   Cy.   Engr. 


Xj.    B.    Proctor.    Cy.    Engr. 
TUSCAIXJOSA— 

WoQisey    Finnell.    Cy.    Engr. 

Plnnell  &  McCalla. 

Wm.    Toxey. 
TU8CTJMBIA— 

W.  H.  Glllmati. 
UNION  SPRINGS- 

N.  Harris,  Cy.  Bngr. 
WOOD  LAWN— 

W.  J,   Partes,  Cy.   Engr. 

R.    D.    Belts , 

J.   R.  Pill. 

ARIZONA. 

PHOENrX- 

W.    A.   Farlsh,   Cy.    E^ngr. 
J  as,    McCrelghtan. 


ARKANSAS. 

FT,  SMITH— 
T.   A.  BnylfT.  C^  Bn»r. 

HOT  BPRlNGa- 

aam'l  HsnibUn,  Cy.  Bngr. 

S.   P.    Van    PMten. 
LAKE3  VILLAGE- 

D,    A.   Sherfey 
LITTLE  ROCK— 

J,    H.    Haney.   Cy.   Engr. 
WARREN— 
H.    P.   0'9hleld9. 


CALIF-ORNIA. 

A LAMED A- 

W,  R.  Po>Tier.  Cy.  Engr. 
BAKERSFIELD— 

Cliaa.  H.  Congdon. 

H.    R.    Macmurda. 

M,  A.  Maamurdo,  Cy.  Engr. 
BBRKBLEY— 

P.   S.  Biilnger,    Browdltch  St. 

Chas,    L.   HuKBlns,   Cy,   Engr. 
BOWBRS- 

R.   M.   Vail. 
EUREKA- 

,  ElHemore,  Cy.   Engr. 


,    G.    McDougall. 


KERN— 

W.  c.  Ambrose. 
LONG   BEACH— 

D.  A.  Soverlgn,  Cy.  Bngr. 
I. OS  ANGELES— 
Hagen  E.  Aba,  338  Byrne  Bldg. 
.    Basaell.   435   Douglas   Bldg. 


.   M. 


1  Bit 


L.   Booth  &  Sons.  338  N.  Ualn 
G,  Chaftey,  219  Stowell  BIk. 
T.  B.  Comstock,  536  Btlms'in  Bl 
J.    H.    Dockweller. 
Predk.    Eaton.    Burdtck   BIk. 
L.   Friel,  ai  WllBon  BIk. 
Hurry  Hawgood,  34ii  Bradbuiy 
Johnson  &  Catey.  SIB  E.  8th. 
J.    D.   Llpplncott. 
'    ink  H.  Olmat    ■ 


ENGINEERS,  ARCHITECTS,  ETC. 
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Hes — Contintted, 

rcell,  412  Wilcox  Bldg. 

(^uinton. 

Schuyler,  401  Douglas  Bldg. 

^r  &  Miller.  320  Stimson  Blk. 

F.  Stafford,  Cy.  Ensrr.    ' 
Troeger,  215  S.  Hill. 
IVILLE— 
R.  Meek,  Cy.  Engr. 

&  Hudson,  A. 
ITO— 
Finney. 

Buckman,  Cy.  Engr. 
^AL  CITY— 

Savage. 
.ND— 
Adams. 

Bardman,  906  Bdy. 

Bardman,  9C6  Bdy. 

Clement,  Macdonough  Bldg. 
1  &  Wilson,  11-12  MacDonough 

* 

Fogg,    1004  Bdy. 
Gray.   923  Linden   St. 
Miller,    Macdonough    Bldg. 
Morgan,  1004  Bdy. 
Tread  well,  970  Center. 
ENA— 
Allin. 
Clapp,  Cy.  Engr. 

Ramel. 
TA— 
.   Sanders,   City  Engr. 

Wright. 
LUFF— 
P.  Lunning,  County  Surveyor. 

NDS- 

Lum.   Cy.   Engr. 

Nichols. 
SIDE— 

JohnMon,  Cy,  Ennrr. 
MENTO— 
Joyd,   City   Engr. 

Kieffer. 

kiullenney. 

5RNARDINO— 

>k. 

Shepard. 

:bgo— 

IVHemecourt,  Cy.  Bniiri'. 

Hibbard. 
laile. 

flANCISCO— 
Vlberger,  315  Calif.   St. 
r  L.   Adams,   Crocker  Bldg. 

Allardt,  420  Calif.   St. 

Baker  &  Co.,  325  Montgomery 

an  Barth,  601  Calif.  St. 

Benson,  507  Montgomery  St. 
Besore,  927  Market. 

rd  Bienenfeld,  Crocker  Bldg. 
Bowers,  101  Sanaome  St, 
Bowie,  217  Sansome  St. 

n  Bridges,  819  Market   St. 


San  FrancUoo — Continueil. 
Davenport  Broomfleld,  Mills  Bldg. 
R.   E.   Browne,   Nevada  Block. 

E.  J.   Cahill,   508  Calif.   St. 

L.   M.   Clement,  Crocker  Bldg. 

F.  A.  Clark,  420  Calif.  St. 

Cobb  &  Hesselmeyer,  421  Market  St. 

D.  L.  Cochorn,  531  Calif.  St. 
H.  D.  Connick,  City  Hall. 

J.  B.  Cowden,  320  Sansome  St. 
George  Davidson,  530  Calif.  St. 
Dillman  &  Wallace,  722  Montgomery 
St. 

Robert'McF.  Doble,  202  Sansome  St. 
Donham  &  Herrmann,  328  Montgom- 
ery St. 

W.  R.  Eckart,  Nevada  Block. 

J.  W.  Ferris,  320  Sansome  St. 

H.   D.   Gates,  311  Lyon  St. 

J.   T.   Gibbes.   612  Clay  St. 

R.  H.  Goodwin,  240  Montgomery-  St. 

Ewald  C.  Gurnee,  City  Hall. 

C.  E.  Grunsky,  Cy.  Engr.,  City  Hall. 

E.  F.  Haas,  320  Sansome  St. 
Hemenway  &  Miller,  Hearst  Bldg. 
R.   J.   Hillis.   531  Calif.   St. 

S.  G.  Hindes,  330  Market  St. 

C.  H.  Holcomb.  319  Parrot  Bldg. 
William  Hood.  4  Montgomery  St. 

A.  M.    Hunt.   3,31    Pine. 

N.   B.    Kellogg.   4>0  Calif.    St. 
P.   E.   Lamar,  9^7  Market  St. 
W.  G.  Lockhardt.  71  Stevenson  St. 
Marsden  Manson.  530  Calif.  St. 
E.  W.  McCormick.  240  Bush  St. 
Samuel    McMurtrie,    Claud    Spreckles 
Bldg. 

J.  T.  Meddock,  531  Calif.  St. 

D.  E.  Melliss.  526  Sacramento  St. 

G.  H.  Mendell.  530  Calif.  St. 

E.  J.  Molera.  606  Clay  St. 
R.  F.  Morton.  120  Sutter  St. 
W.  Morgan  &  Co.,  108  1st  St. 
Robert  Munch,  606  Montgomery  St. 
M.   M.   O'Shoughnessy.   Crocker  Bldg. 
R.  A.  Parker,  320  Sansome  St. 
Quinby  &  Harretson.  Phelan. 

M.   F.   Reilly,  538  Kearny  St. 
John  Richards,  22  Calif.  St. 
J.  G.  Smith.  Hearst  Bldg. 
S.  H.   Smith.  Parrott  Bide. 
W.  H.  Smythe.  101  Sansome  St. 
C.  Z.  Soule.  11  Montgomery  St. 
W.  B.  Storey,  Jr..  641  Market  St. 
T^wrence  Thompson.  915  Geary  St. 

C.  S.   Til  ton,   420  MontKomery   St. 
Hubert  Vischer,  Flood  Bldg. 
Vivier  &  Leopolds.  124  Sansome  St. 
Otto  Von  Geldern,  Flood  Bldg. 

B.  Von    Homever,     Claus     S:^reckels 
Bldg. 

A.  W.  Von  Schmidt.  808  Montgomery 
St. 

D.  D.  Waas.  36  E.  South  St. 
J.    D.    West,    531   Calif.    St. 

J.  R.  Wilkinson.  4th  &  Townsend  St. 


-J 
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SAN  JOSE— 

C.  M.  Barker,  Cy.  Engr. 
SAN.LUIS  OBISPO-       * 

Geo.  Story.  Cy.  Engr. 
SANTA  ANA— 

H.  Clay  KelloBg. 

L.  M.  Swlnehart,  Cy.  Engr 
BANTA  BARBARA- 

Jolm   J.    HolUster. 
SANTA  CLARA- 

C.    E,    Moore. 
SANTA  CRUZ- 

E.  D.  Peiry.  C.  E. 

EL  I4,  Van  Cleeh.  Arch. 

L.  B.  R.  Olive. 
SANTA   MONICA- 

T.   H.  James,   Cy,    Engr. 
8ANTA  PATILA- 

W,  W.  OrouK,   Hardwire   Bldg. 
STOCKTON— 

Geo.  RushCortli. 


Cy,   . 


VKNTURA— 

WATSONVILL^- 

C.  B.  Lewis. 

P.  M.  Andrews. 
WOODLAND— 

Wm,  Masteia, 
P.  N.  Ashlsy,   Cy.  Engr. 

to  LO  HA  DO. 

BOULDER- 

James  P.  Mnxwel!,  Cy,  Engr. 
CANON    CITY— 

CUft  Hall,  Cy.  Engr.. 

Rittenhouae  &   Bradbury. 
COLOHADO  aPRINGS- 

H.  1.  Raid,  Cy.  ESiBr. 


GeorBe    G.    Anderson,    "44    Equitable 

Bldg. 
Donald  "W.    Campbell,    744   Equitable 

Bldg. 
Dietrich  &  Mitchell.  231  Cooptr  Bldg, 
D.  C.  Ehinlap,  1108  Lincoln  Ave. 


John 


.   Cy, 


Wm.  P.  Jones,  Engr,   B.  P,   W. 
F.    E,    Kidder,    A, 
Edmund  B.  Klrby.  612  Boston  Blflg. 
George  B.  McFadden,  1534  Champa  St. 
Pater  O-Brien,   30  Railroad   Blfl^, 
John  M.  Odenheimer,  4B  Tabor  BIk, 
William    Adorno    Peek,    1643    Champ  a 

St. 
8,  A.  Rank,  E14  Coooper  Bldg, 
Jease  Scot)ey,  S3  Bank  Block. 
J,  C,  Ulrlch.  1628  Champa  St, 
Henry  A.  Vtzln,  430  Boston  Bldg. 
Gilbert  Wilkes  &  Co,,  510  Ernest  St, 
Thomas   L.     Wilkinson,     flIO      Boston 

BWg. 

F.     Wuenaiih,     S21    EcjuItaWe 


FOBT  COLLI  NS- 

Wm.  Rlst,  City  BngT. 
GOLDHN— 

llowBTd  H.  Ulley,   Cy.  Engr. 
GRAND  JUNCTION— 

Da  via  R.   Crosby. 

Chas.    W.    Haaklll,    City   E 

E.   H.   Kern, 
GREELEir- 

Btp  Cooper. 

E.  M.   Nusbaum. 
R,   P.  Walter,  Cy,  Engr. 

L^  JUNTA— 

F.  T.    Lewis,    City   Slnglneer. 
LEADVILLE)— 

George  Holland,  City  EriKlneet 
OURAT— 

Rich  Whinnerah,  Cy,    Bner 
PUEBLO— 

E,  W.  Hathaway.  City  HalL 

E,  P.  Martin. 

Wm,  Peaoh.  City  EnRT-. 
SALIDA— 

Henry  Silf. 
TELLtrRlDE— 

G.  w.  atbiiB. 

TRINIDAD— 
C.  H,   Knickerbocker,    City  En 

Norval  W,  Wall, 
VICTOR- 

F.  V.  BodflBh,  Cy.  'BDgT. 
Davis  &  Byle. 

Shay  &  HarUnKton. 

lONJfECTICUT. 

AN  SON  I  A— 

Jaa.  8.  Hall,  City  Engr. 

J.    M.   Wheeler, 
BRIDGBPORT— 

B.  H,   Hull,  1022  Main. 
W.   B,   Palmer, 

H,  G.  Bcofleia,  Cy,  Bngr. 

Scodeld    &   Ford. 
BRISTOL- 

A,  Wm.  Sperry,   Cy.   Bngr. 
DANBURY— 

Chas.  O,  Brown,  City  Hngr. 
DEaiBY— 

Dan'l  S.  Brinamade,  City  BnB 
PARMINGTON— 

C,  Norce. 
HANOVER— 

Joseph   P,    Lyon, 
HARTFORD— 
Chas,   H.   Bunoe,    Cy.    Engr. 
Henry  R.  Buck. 
Luther  W.  Burt, 
Edward  W.  Buah. 
Butts  &  Crosby. 
Bdwln  D,  Graves, 
T.    H.    McKenrte. 
Henry  Souther. 
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rowN— 

ugrur,  City  'Kngr. 
.   Bishop,  129  Main. 
TJCK— 

Ham,  City  Etigr. 
CDFORI)— 
.  Coggeshall. 
IITAIN— 
Caldwell. 

Udershaw,  Cy.  Engr. 
Lll  &  Co. 
AVEN— 

P.  Bogart,  82  Church  St. 
Juddlngton,  82  Church  St. 
3ill,  82  Church  St. 
3  W.     Kelly,   Cy.   Engr.,   City 

^^ichols,  865  Chapel  St. 
s  &  Potter.  42  Church  St. 
Searles,  70  Church  St. 
Sperry,  82  Church  St. 

ONDON— 

:.  Crandall. 

•  H.    Richards. 

LK— 

id  Brown. 

N.  Wood,  Cy.  Engr. 

CH— 

E.  Chandler,  Cy.  Engr. 

M— 

Card. 
ILLE— 
McKnight. 
ON— 

Brlnsmade,   Cy.   Engr. 

INGTON— 

McKenzie,  City  Kiig. 

NORWALK— 

Wood,   Cy.   Bng. 
ORD— 

3   A.   Parsons,   City  Engr. 
.   Cochrane. 
NGFORD— 

McKenzie,  Cy.   Bhg. 

ilBURY— 

A.    Cairns,    City   Engr. 
r  J.  Patton,  63  Bank  St. 
.   Smith,  140  Grand  St. 

Thompson,  57  W.  Main  St. 
►n   &    Bonnett,   77  Bank. 

MANTIC— 

Fenton.    City   Engr. 
.   Card. 
[•ED— 

Barker.  Cy.  Engr. 

=1— 

Mathews,  Cy.  Engr. 
[NGTON— 

H.   Boughman,  Cy.  Kr.er 
k.  R.  Carswell. 

Hatton. 

Rice,  Jr. 


DISTRIOT  OF  COLUMBIA. 

WASHINGTON- 
Walter  Atlee,  613  15th  St.,  N.  W. 
H.    K.    Avorill   &     Co..     1421     F     St., 

N.  W. 
James  Berrall,  930  F  St.,  N.  W. 
Samuel  Bootes.  1411  F  St.,  N.  W. 
Alexis   I.    P.    Coates.     613     15th     St., 

N-    W. 
Richard   P.     Crenshaw.     1604   Q     St., 

N.    W. 
Geo.  W.   Dorner,  607  Louisiana   Ave., 

N.  W. 
Edward  G.  Emack,  902  F  St..  N.  W. 
Engineer    Department,     District   of 

Columbia. 
Engineer  Department,  U.  S.  A. 
Jas.  G.  Hill,  Corcoran  Bldg. 
Howell  &  Taylor,  605  12th  St..   N.  W. 
John  C.   Long.  600  F  St.,  N.  W. 
W.  M.  Poindexter,  806  17th  St. 
Ewald  Schmidt.  2235  13th.  N.   W. 

FLORIDA. 

DUNEDIN- 

C.  G.  Force. 
JACKSONVILLE— 

Wm.  F.  Colter. 

J.  Francis  Le  Baron. 

Philip  Prloleau,   Cy.   Engr. 
KEY  WEST— 

Wm.  H.  Gwynn. 
OCALA— 

Geo.  McKay. 

James  Moorhead,  Cy.  Engr, 
PENSACOLA— 

W.  F.  Lee,  Cy.  Engr. 
TALLAHASSB— 

Overton   Bernard. 
TAMPA- 

Fred  T.  Warren,  City  Kngiucf-r. 
WEST  TAMPA- 
B.  F.  Bott\n.  <^!y.  Engr. 

GEORGIA. 

AMERICL'S- 
Jno.  B.  AnMl*-y,  City  Engr. 

ATfiKKS- 
J.  W,  Barn*ftt.  ^Mty  Engr. 

ATLANTA- 
R.  N.  aayton.  f'My  Kr.irr 
G*-o.  H.  CraVn.  K/4  V'itt''^  A.*- 
Hall  Bro«..  415  T«rmpl'r  fix 
A.   F.  Walk*rr,  5J»  AuKtt-.Us:  h\^K, 
Grant  WllklnK.  »%  P'^chtf  H* 

ATJOf'HTA— 
A.  H.  lJfi.vf,ni*on. 
Nlsbet  WIngfl'M.  Cy,  Kt^^T. 

HAHSVMWWA.K 

J.  H    ii'iiiJir'*'.  ^*y.  ICryr 
iiKf;.s'HV/J':K 

V/,   f'..    Auf\'f *Jtf,. 
c.     T     V/yl;,     t'/     V,r.vT 
^AHlKtiH'/nAJ^y^ 
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CEDARTOWN— 

C.  R.  Pittiiiiui,  City  Bngr, 
COLUMBUS- 

D.  W.   Champayne. 

HoBt.   L,.   JohnBon.   Cv,   Engi 
GAINESVILLE— 

W.  Wrigrht,  Cy  Engr. 
(jKiFFIN— 

W.  M.  Ho[man,   Cy.   Engr. 
MACON— 

J.  W.  Wilcox,  fity  Engr. 
MlLLBDGKVil-LE— 

O.   M.    Cone.    Cy.    Bngr. 
SAVANNAH- 
W.  w.  Hegeman. 

Pprcy  Sugdeii.  114  Eryan. 
VALDOSTA- 

W.   H.  Galney.  Cy.   EiiRr. 

lUAHO. 

BOISE  crry— 

E.  G.   Eaglesoii.    Cy.   Bngr. 
MOSCOW— 

D.  W,  Hannah,  Cy.  Engr. 
POCATELLO— 

V.    Roader.   City   Engr. 

Oscar  aonekalb. 
WAU^CEJ- 

G.  Scotl  AiiderBon, 

H.    K.    Hellioaiafl. 

Georee  R.    Trask,    Cy.   Bug. 


Elmer  Rutleci«e,  CItv  Engi 
ARCOLA- 

Jerry  McDanlel,  Cy,  Eng. 

Chas.    Weseh. 
AUSTIN- 

Harry  A.  Polwin. 
BATAVIA— 

B.   K.  Meridelh,  Cy.   Engr. 
BELIjESVILLE^ 

Loiifs  Graner, 
BELVIDERE- 

W.  M,   Marean,    Cy,    Engr. 
BLOOMl  NGTO  N— 

Bell  &  Melluish, 

B.  Folsoni,  Cy.  Enyr. 

J.  K.  Bumhjim. 


CAIRO— 

J.  a.  JdnktoB 
Kelly  &   Ken 


CANTON— 

Geo.  W,  Chandler,  Cy.  BngrJ 
CHAMPAIGN— 

J.    O.    Baker. 

W.   H.   Tarrant,   Cy. 
CHARLB8TON- 

Ed    Millar. 

Cole    Wamsley. 
CHESTER— 

8.  N.  ThoiDpaon,  City  Kukt.J 
CHICAGO— 

Herman    R.    Abbott 
Ave. 

Dankmar  Adler,  A, 

H.  C.  Alexander,  City  Hall,  | 

Alvord  &  Shields,  Hartlord  t 

Charles    G,    Armatrong, 

Blon  J.  Arnold,  Marauetle 
Sam'l.  Q.  ArUngBtall.  240  R' 
Burton  J.   Ashley.  1302  MlchlsiLC 
H.  F.   Baldwin,    Chf.   Ener.  C,  I 

R.  R. 
Bates     &     Rosers,     1603     Hi 

Bldg. 
Olof  Benson  &  Co..   401.   91  I 
Carl  Blnfler,  flltl.  lOK  Randolpl 


G.  L.  Clausen.  G«.  ie4 
John  .A.  Coie,  1680,  S4  V-»H 
Theo.    L,    Condron,    17M    M 

L.vman  E.  Cooley,  713.  H  Qt 
Elmer    L.     Corthsll,     U    A 

Bide. 
Walter  W.  CurtlB.  M7,  SM  t 
W.   E.,  Dauehy,  Cht  EnW- 

&  P.  R,  R, 
W.  8.  Dawley.  CJif.  Engr.  I 

R.  R. 
F".  E.  Davidson.  201  City  13 
Fred  H.  Dav!ea.  Sg  Walton 
DIckman  &  McKenzle,  1224  P 
Geo.  W.  Dorr,  S(M.  20*  Beart 
Duane  Doty.  40  Arcade  BI4 
Engineertng    Contract    Co., 

cago  Stock  Exctiansie. 
Loula  Bnrlcht,  707.  188  " "    "" 
John  Erlcson.  Clly  Eng 
Wm.  B.  Ewing,  1700  Mi 
Frlti  Folti,  A. 


INFORMATION     FOR     EVERYBOI 

If  you  want  to  know  anything  about  Cement, 
Cement  work  or  Cement  machinery  we  will 
furnish  the  Information,  if  possible,  on  request. 

MUNICIPAL.      ENGINEERING      C 
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ntinued, 

1  &  Hopke.  401.  132  Clark. 

rlendening:,  1512  Monadnock. 

Idsborou^h. 

toward      Co.,      822      Opera 

Jlk. 

•aft.  606.  145  LaSalle  St. 

Griesser     Eng.      Co.,     907 
Bldg. 

Griffith,  311,  266  Dearborn  St. 
&     McNaufiTher,     1121     The 

ddenreich,  541  The  Rookery, 
[eimbucher.   1341,   204   Dear- 

•ant,  1640,  79  Dearborn, 
lughes,    1511    Gt.    Northern 

V.    Hunt    &    Co.,    121    The 

ston  &  Co.,  Y15.  100  Wash- 
5t. 

Jenney,  A. 
Knapp,  157  Michigan, 
unstman.  64,  84  Adams. 
La  Pointe  &  Co.,  20,  177  La 

.  Lee,  41  Arcade  Bldg. 

Libby,  1770.  84  Van  Buren. 
le  &  Nichol,  712,  21  Quincy. 

Maloney,  712,  21  Quincy. 
Markmann.  1013.  172  \Vai*h. 
N.  Marshall.  1336,  204  Dear- 

tfcHarg.  538  The  Roqkery. 
er       McLennan.       14Q^     100 

''.    Mead,    606.    164   Dearl.orn. 
iodjeski,       1742     Monad  nrx  k 

ana,     1243,     1244     Marriuftt*' 

)gan  Morgan.  169  Jack.*u)n  B. 
usy,   1400.  84  Van   Bur*-n. 
2hols,  1538  Monadnock. 
oble,    1742   Monadnock. 
[.   Nott.  1330.  204  Dearh^.rn. 
radis,  Chf.  I^gr.  Chic.  Tf-r. 
r   R.    R.    Co. 

arkhurpt.    Engr.    Bridge?.    & 
11.    Cent.    R.    R. 
3.  Patton.  A.  115  Monrr^-  St. 
Testing    Laboratory.     ITVi 
ock. 

Chf.  Engr..   111.   TH.  r\mf*t. 
Rooker>'. 
>tter,   1407.   .31.V»   D«^arU.rri 
/.  Powell.  Wjk.  K>  WyRhing- 

Henderson.  l.v.3  M  .r.^i'J:.',' k. 
Rideout,   »   R?indr»;h 
Mott.  1336.  2^H  rx^r^T-. 
>J.   Robert.".   7«/«.  '*:  f'-^rk 
.  Roberts.  7«<«.  f-T  •hir/. 
Roney.  7*»  Mfr.h  ,-  '  '  k    Hk. 
Rosecran?.    1*1    M^.-  -':'.'^x 


Chicago — Continued. 

Rowe  &  Rowe,  802.  225  LaSalle. 

Emil  Rudolph,  408  Opera  House  Bldg. 

Salich  &  Co..  802  Monadnock  Blk. 

Sargent  &  Lundy,  Monadnock  Blk. 

Julius  Schaub.  1650  Monadnock  Blk. 

The  Scherzer  Rolling  Lift  Bridge 
Co.,  1616  Monadnock  Blk. 

Carl  E.   Schulze,   903.   109  Randolph. 

E.  C.  &  R.  M.  Shankland,  816  The 
Rookery. 

Edwin   M.    Smith,    3147   Vernon. 

Wm.  Sooy  Smith.  733  Stock  Exchange. 

W.  L.  Stebbings,  113  Monadnock  Blk. 

August  K.  Stein,  1342  W.  Western. 

Charles  L.  Strobel,  1744  Monadnock. 

George  W.  Sturtevant,  Jr.,'  908  Fisher 
Bldg. 

Sturtevant  &  Todd.  1208,  277  Dear- 
born. 

Lcland  L.  Summers,  441  The  Rookery. 

Samuel  A.  Treat,  A..  1507  Fisher  Bldg. 

Alonzo  J.  Tullock,  1742  Mbnadnook 
Bldg. 

Martin  Van  Allen.  6.  69  Dearborn. 

J.  H.  Wagner.  61  Portland  Blk. 

Edward  P.  Wheeler,  1400,  84  Dear- 
bom. 

W.  H.  Wheeler  &  Co.,  1400  Old 
Colony. 

R.    B.   Wilcox.   (Mty    Hall. 

Benezette  Williams.  801.  153  I^Salle. 

Carl   B.   Williams.  801.  153  LaSallc. 

Edgar  Willianm.  713.  21  Quincy. 

Robert  K.   Williams.  711,  84  I^Salle. 

('harles  Wilmerding.  84   Van  Buren. 

Wilson  &  Marshall,  A.,  218  I^aSalle 
St. 

All)ert  H.  Wolfe.  72r>.  22  ^'ontln^-ntal 
Bank. 

F>ank  W.  Wood,  ir»3K  Monadnock 
Blk. 

Edwin  H.   Wmids.  M   V'ariBuren. 

AuKiif^t   Zi'siriK.   y-i'l^i  Monadnock. 

CHILLirOTHK 
J.  H.  Shim,  ('y.  Faikt. 

DANVlLLp:- 
Walter  H.   Martin.  Cy.   Kn^r. 
''has     ^'oitlnghfim, 

DKrATTU 

U.    ().    Uos*-ri 

fU'fi.   v.   I/OrlriK.  *'y-  Engr. 
L'fXO.V 

DV\  lOMT 

Wrn.  MllWr.  Cy.  FSngr 
KAHT  HT     \/)i:iH 

K  .r  lliltft.  i'v  Ki,ti^. 
y:j}V.  AlihHVllA.K 

f     U     .Hpillfri;iri 

('hn  •     J'.iiil'y    Ar    H'.fj 

ct,:,'      If  J.  I 

;  Jl- /•.';!«  A  M- 
V.'     K     K  ijf'-f.h*-'-!     *y.   Fjt.et, 


530 
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ELGIN— 

W.   W.   Abell. 
EVANSTON— 

Chas.  R.  Ayers. 

O.   E.   Blake. 

F.   W.    Handy. 

Myron  Hunt. 

Robert   Long. 

John  H.  Moore,  Cy.   Engr. 

R.  E.  Orr. 

P.  C.  Stewart. 
FREEPORT— 

Geo.  A.  Graham,  Cy.  Engr. 

F.  E.  Josel. 
FULTON— 

James  O'Rourke,  Cy.  Engr. 
GALESBURG— 

M.  J.  Blanding,  City  Engr. 
GALVA— 

C.  V.  Dickinson,  Cy.  Engr. 
GIBSON    CITY— 

W.  E.  De  Vore,  Cy.  Engr. 
GILMAN— 

A.    D.    Thompson. 
GRANITE   CITY— 

Hill   &    Kishner. 
GRAYVILLE— 

Geo.  Falszh,  Cy.  Engr. 
HARVARD— 

J.    F.   Wertzel. 
HARVEY— 

T.   D.   Hobson,   Cy.   Engr. 
HIGHLAND— 

Louis  Blattner,  Cy.  Engr. 
HILLSBORO- 

James  A.    Davis,    Cy.    Engr. 
HINSDALE- 

F.  A.  Seiber,  Cy.  Engr. 

HOOPESTON— 

John  Ernst,  Cy.  Engr. 
JACKSONVILLE— 

C.  W.  Brown,  Cy.  Engr. 
JERSEYVILLE— 

A.    N.    Embley,    A. 

Wm.    Embley,    Cy.    Engr. 
JOLIET— 

H.  A.  Stevens,  Cy.  Engr. 

Geo.  W.   Brown. 
KANKAKEE— 

R.   D.   Gregg,   Cy.   Engr. 
KEWANEE— 

John  Eaton  Shepardson.  Cy.  Engr. 
LACON— 

Geo.  F.  Wlghtman,  Cy.  Engr. 
LAGRANGE— 

W.  B.   Ewing. 

Geo.  W.  Waite,  Cy.  Engr. 
LASAT5LE— 

C.  M.   Rickard,  Cy.  fengr. 
LEMONT— 

John  Brankey,   Cy.  Engr. 
LEWISTOWN— 

Edward  Foaster,  Cy.  Engr. 
LINCOLN- 

D.  I-..    Braucher. 
J.  M.   Deal. 


LOCKPORT— 

Hiram    Edus,    Cy.    Engr. 
MACOMB— 

Cephas  Holmes,   Cy.   Engr. 
MATTOON— 

A.   C.   Loomis. 

W.  Ed.  Millar,  City  Engr. 
MOLINE— 

Olof  Z.    Cervin.    Arch. 

H.   G.   Paddock,   Cy.   Engr. 
MOMENCE— 

J.   L    Clark. 
MONMOUTH— 

Prof.  T.  S.  McClanahan. 

J.  Ed.  Miller,  Cy.  Engr. 
MONTICBLLO— 

W.    F.    Lodge. 

J.  W.   Wiley,   City  Engr. 
MOUNT   CARROLL- 

W.  E.  Wiler. ' 

John  H.   Warfield,  Cy.   Engr. 
NORMAL^ 

Jas.   G.   Melluish,   Cy.    Engr. 
OAK  PARK— 

R.  A.  Cari)enter,  City  Engr. 
OTTAWA— 

J.  F.  Richardson,  Jr. 

W.  E.   Stucker. 

Kesson  White. 
PEKIN— 

D.   H.  Jansen. 

PEORIA— 
C.  G.  Anderson,  24  Arcade  Bldg. 
H.  E.  Beasley,  Cy  Engrr. 
Henry  Cassens,  626  Keetale. 

C.  M.  Dolan,  238  Hancock  St. 

W.  C.  Evans,  100  Y.  M.  C.  A.  Bid 
Harman  &  Hewitt,  Arcade  Bldg. 

D.  H.  Maury,  Water  Works  Co. 
Nathaniel      B.      Perry,    507    Niag 

Bldg. 

PETERSBURG— 

Charles  Anderson. 

Wm.  Leatson. 

Geo.   W.    Smith,   Cy.   Engr. 
PONTIAC— 

P.  P.  Knight,  Cy  Engr. 

QUINCY— 
Enoch  R.  Chatten,  2049  Maine. 
F.  A.  Grocer,  City  Engr. 
Ferguson  A.  Grover,  City  Hall. 
Fred'k  Hancock,  123%  S.  3d  St. 
George  Wolcott,  2263  Hampshire. 

ROCKFORD— 
Edw.  Main,  City  Engr. 
C.  C.  Stowell. 

ROCK  ISLAND— 
Wm.  A.  Darling,  County  Surv'r. 

RUSHVILLE— 
John  S.   Bogby,  City  Engr. 

SANDWICH— 

W.  M.  Hay,  County  Engineer. 
SAVANNA— 

J.  P.  Plattenberger. 
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LLE- 

nn. 
1. 

SLD— 
s. 
Hamilton.   Cy.   Kngr. 

'aimer,  Cy.  E3ngr. 
eeler. 

en. 

son. 

Lves. 

lydon. 

ec.  Co. 

?s.  City  EngT. 

vn. 

.oyer.  City  Engr. 

sen.  City  EIngr. 

Ru-<sell.   City   EIngr. 

.  Prout. 

\LL,— 

.pin. 

E— 

se. 

aerts.  Cy.  E^ngr. 

::k— 

)ergelt. 

nke.   City  Ehgr 

ISTDIASA. 

RIA— 

iphrey.  Cj   Sr..^ 

I.   Etenm-ty 


era,  Ct    Sn^r 
eckatri  17    Sic* 


SiKT" 


p»-.    ■- 


CONNERSVU.hK- 

Karl  llanntm,  i\v.  Knur, 
CRAWFOHl>8VlM.K 

FYed  Hoffman. 

W.  F.  Sharpo. 

E.  S.   Stmu«on.  Cy.    Kiiiir. 

James  M.  Wuuvh  . 
CROWN  POINT- 

Otjo.  W.   b^Khor. 

Frank  Knight. 
DANVILLK- 

Wm.  K.   Franklin,  Cy.   lOnMi'. 
DECATUH- 

H.  B.  Knoff.  Cy.  Knuf 
DELPHI- - 

John  W.   Fiiw<'»ii. 

Wade  P.  Thompson,  ry,  Mtmr. 
DUNKIRK 

W.  II.  UM\i\**rn,  Cy.  I0n«r, 
ELKHART  - 

D.  F.  Cordri'y,  CHy  Wrigr, 

L.  E.  Jlltrhro^'k. 
ELVVOOD 

John  Flfinn,  Jr.  Cy,   Knuf, 
EVAXHVn.r.K 

Chan.    ^*.    Onufig,   i'tmt\    tttntn*' 

Mll«»it   L    Hitun^ffn.   Cv     r^/fi«f.   Ofr 
HaII 

FOHT  WAVXK 

K.  M.  Hhu^hW.  Cy    Kf»iff 
FKANRKOItT 

khaSkljs' 
OAK  ^'irr 

J    J.    l^y/r.Af?    '';/   Wf»iff 
J',r.r.    r^    *.'>^iU^.   '  >*7  ^^r<^ 


^*«    tr  ',••  / 


>•,"  jf- 


^mm^.^'0   ^4t-^^M\    ♦i^'V^**     -^^    '^^ 

f      ■  .  .•  .i  ...        '/"</     >/■    '■'*• 


Morris  M.    Defreea,   §2  Ingalls    Blk. 
W.   K.   BldHdee,   Slevenson   Bldg. 
Hetvev     B.     Fa  tout.    Room    13Mi    N. 

Delaware. 
DaT]d  1.  QlbBon,  A,  Law  Bldg. 
JOlIn    J.    Haluiworth.    KHI    Com- 

mervlal  Club  Hldg. 

B.  J.  T.  Jcnit,  City  Bngr. 

Job,   lAj-cock,  26  W.  WaslUngton   St. 
Henry    A.    Mansfield^  lOttI    Stevenson 

Bldg. 
A.  P.  McCarthy.  1518  Delass. 
W.  Scott  Moore  &  Son.  A. 
Jas.  B,    Neiaon.  81   Baldwin    Jllk. 

C,  A.  Paquette,  Del.  &  Soulh  ills. 
J.  Clyde  Power.  13  Courl  Houb:-. 
Adolph  Sclierer.  A. 

"Wm.  C.  Bmlth,  £2  When  Bldg. 
"Wm,   P.    Bmlth,  154  E.   Court   8t. 
Voimegut  &  Bohn,  A. 
Frank    Woodbrtdge.    30.    120    E.    Mar- 
ket  St. 
JEFFERSON  VIL.LE— 
Victor  W.  Lyon.  Cy.  Bngr, 


JackHon  Mor 


W.  K.   Hal 


I   Miller. 


MelvlD 
W.  D. 
Geo.  H.  Stevenson. 
C.   L.   Wagstoff. 
I-APOHTE— 

A.  J.   Mammero.   Cy. 
Hiram  Burner. 

M.  J.  Henock. 
LAWRENCEBURG— 

G.  W.   Loeber,   Cy.   E 
LIGONIER— 

B.  B.  Gerber,  Cy.  En( 


John  Fulwlder.  Cy.   Bngr. 
LOGAN  SPORT— 

Bridge  City  Conalruction  Co..  Blddle 
Island. 

Henry  P.   Coleman,  32a  3d   SI. 

W.  A.   OBiner,    Cy.    Engr. 
MARION- 

!>.  M.  Overman.  Cy.  Engr. 

A.  B.  Smith. 
MARTI  N  8  V I LLE— 

F.   A.   Gaeebi-.   Cy.    Ener. 

C.   6.   H.   Onna. 
MICHIGAN  CITT- 

C.  B.  Comlffl, 

H,   M-    Miles.   Cy.    Eriiir. 
MITCH  EU — 

Wm.   M,   Jamea,   Cv.    Ener, 


MONTICELLO— 

Web   p.    Uaafanell. 
MUNCIE- 

Toney  C.   Hefel,   UHle  felk., 
Main. 

W.    H.    H.   Wood,    Cy.     Bngr. 
House. 
NEW  A1,BANY— 

Samuel  Mann,   Cy.  EiiBr. 
NEW  CASTLE— 

Omer  Minesinger.  Cy.  Bngr. 
NOBLESVI LLB— 

C.   J.   CottlnBham,   Cy.   Bngr. 
NORTH  VERNON— 

W.  B.  Pratiier.  Cy.  Bngr. 
OTTER  BEaN— 

W.  S.  Vaiidei'vort,  Tcwn  Bdk] 
PERU- 

Mleh»el  Horan.  Cy,  Engr. 
PLVMOUTH- 

John  Butler,  Cy.  Engr. 
PORTLAND— 

A.  J.  Proat.  Cy.  Bngr. 
PRINCETON— 
_G^  M._Rmmeraon.  Cy.  ESigr, 


H.  L.  Gamble.  Cy.  Bngr. 

J.    C.    Thrawls. 
RICHMONO- 

Sackett  &   Howard. 

H,  L.  Webber.  Cy.  Engr. 
RISING  SUN— 

Geo.   B.  Gibson's  Sooa. 

Hunter.  Harris  &  Co. 
ROCK.  VI  LLE— 

Claude  OtI,   Cy.   Engr. 
RUSH  VI  LLE- 

Wllllaro   DHL   Cy. 

G«o.   R.   Kelley. 
SEYMOUR- 


SOUTH  BEND— 

A.  J.  Hajnmond.  Cy.  Kngp, 

John   F.   Melghao. 
SPENCER— 

T.    Guy  Plerson, 
TELL  CITY- 

J.  M.  Cooper  &  Sons. 

Geo.   Mlnto,   Cy,    Engr. 
TEHRE  HAUTE— 

W.  H.Floyd. 

Geo.  R.  Grimes.  .121  Ohio. 

Harris    &    Paige. 


.    McKee 


lendrtckB. 


RBlph  Sparks.  Cy.  Sagr, 

Vrydagh  &  Co..  A 
TIPTON— 

Ir.i  F.   CraJI,   Cy.   Engr, 
UNION  CITY- 

S.    R.    Betl.   City   Ebigr. 
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AISO- 
I.  Carver. 
.  Lembke. 
lankin,  Cy.  Engr. 

Danglade. 
NES- 

?rShey.  Cy.  Engr. 
rshey. 
Lodgers, 
piker, 
piker. 
I— 

P.  Woods,  Cy.  E^gr. 
Y— 

Chamberiain,  Cy.   Engr. 
IGTON— 

I  C.  Faith,  Cy.  Engr. 
Faith. 
Poland. 
Jmiley. 

AFAYBTTE— 
'^awter,  Town  Engr. 
G— 

Bridge. 
Elvans. 
5STE2R— 
:.  Yunker,  Cy.  Engr. 

lOlVA. 

:!onner. 

Metcalf,  City  Ekigr. 

rGTON— 

ght    Eaton. 

Steece,   Cy  Ongrr. 

FALLS— 

Newton,  Cy.  Engr. 
3binson. 

RAPIDS— 
n  &  Warrimer. 
Mert-ideth,  City  Engr. 
!  &  Yeager. 
''.  Wynn. 

Mngrey,   City  Engr. 

•N— 

?.  Chase,  Cy.  Engr. 

•Engineering  Co. 

I  Schnell. 

[L  BLUFFS- 

i.  CampbPll. 

Stnyre,  Cy.  Engr. 

PORT— 
Baker. 
Beuck. 
Francis. 

Laurbach. 

G.  Olshausen. 
Iheriff. 

)INES— 

^oss  &  Son. 

m  &   Moss.   la.    Loan  &   Trust 

d.  King.  City  Engr. 
Lovell,   Equitable   Bldg. 


Des  Moines— Continued, 

J.  B.  Marsh. 

B.  Schreiner.  1445  Maple,  E.  &  A. 
DUBUQUE- 

E.  c:  Blake.  Cy.  Engr. 
G.   B.  Strickler. 

Matthew  Tschirgi,  Jr.,  46  Henion  St. 
ESTHERVILLE— 
R.  B.  Callwell,  City  Engr. 
Jeffries  &  Miller. 

FT.  dodge:— 

J.   H.   Albright. 
GRINT»IELL- 

D.  M.  Blain,  Cy.  Engr. 
IOWA  CiTY— 

Louis  E.    Lyon,   716  Van  Buren. 

Chas.  S.  Magowan,  Cy.  Engr. 
IOWA  FALLS— 

Wm.  Kane,  Cy.  Engr. 
KBOKUK— 

J.  Ross  Robertson,  Cy.  Bngr. 

G.  M.  Walker. 
LE  MARB— 

J.  W.  Meyers,  Cy.  Engr. 
MALVERN— 

J.    Deardorf,   Cy.   Engr. 
MASON  CITY— 

I.  E.   Stanley. 

F.  P.  Wilson,  Cy.  Engr. 
NEW  HAMPTON— 

A.  D.  Bowen,  Cy.  Engr. 
OSAGE— 

W.  Whalen.  Cy.  Engr. 
OSKALOOSA— 

John  A.  Shannon,  Cy.  Engr. 
RED   OAK— 

K.  (^lever,  Cy.  Engr. 
SHELDON— 

Frank  E.   Wade. 
SIOUX  CITY— 

Burkhei.d  &  Reese. 

Henry   Fisher. 

W.    W.    Beach. 

J.  M.  Lewi.s,  Cy.  Engr. 

L.   F.  Wakefield. 
STl'ART— 

J.   R.  Caldwell. 
VINTON— 

J.    A.    Brown,   Cy.  Engr. 

E.  L.Stickray  . 
WATKrtIX)0— 

M.  I..  Xewton,  Cy  Engrr. 

Shaw    &    Shaw. 
WAVER  I.Y- 

H.   S.    Hoover.   Cy.   Engr. 

WKBSTER  CITY— 

J.  R.  White. 

E.  K.  Fox. 
WHAT  C^HEER— 

H.  L.  Campbell,  Cy.  Engr. 

KANSAS. 

AU(;ENTINE— 

J.  H.  Lasley,  Cy.  Engr. 
ARKANSAS   CITY— 

J.  H.  Matthews,  Cy.  Engr. 
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CHANUTE— 

J.  W.  Pratt,  Cy.  Engrr. 
CHERRYVALB— 

S.  L.  Hibbard,  City  Engr. 
CHETOPA— 

J.  M.  Bannon,  City  Engr. 
CLAY  CENTER— 

Newton  Allen,  City  Engr. 
CONCORDIA— 

S.   P.  McCrary,  Cy.,  Engr. 
COUNCIL  GROVE— 

T.  B.  Haslam. 
EL  DORADO- 

Jno.   H.    Austin,    Cy.    Engr. 
EMPORIA—  • 

Matthew  Brown. 

A.  J.  Smith,  Cy.  Engr. 

C.  W.  Squires. 
FORT   SCOTT— 

James  Burton,  Cy.  Engr. 
GALENA— 

F.   M.   Anderson. 

W.    H.    Duncan. 

J.  B.  Hodgdon,  Cy.  Engr. 
GARNETT— 

John  A.  Rankin,  Cy.  Engr. 
GIRARD- 

S.   P.   Christian,   Cy.   Engr. 
HIAWATHA— 

C.  P.  Beecher,  Cy.  Engr. 
HOLTON— 

Walker  Talbert,  Cy.  Engr. 
HUTCHINSON— 

F.  H.  Carpenter. 
INDEPENDENCE— 

J.    Phelan,    Cy.    Engr. 
lOLA— 

J.   H.   Harris,   Cy.   Engr. 
KANSAS   CITY— 

Lesley  &  Barclay,  612  Minn.  Ave. 

C.   L.   McClung,  2112  N.  10th   St. 

S.   G.   McLoon,   Cy.   Engr. 
LAWRENCE- 

Holland  Wheeler,   City  Engr. 
LEAVENWORTH— 

C.   F.  Greever,  Cy.  Engr. 

M.  D.  Parlin. 

F.   C.   Walte. 
MARYSVILLE— 

John  Braly,  City  Engr. 
OLATHE— 

Fred  Pickering,  Cy.   Engr. 
OSAGE   CITY— 

Gust.  Johnson,  Cy.  Engr. 
OSWEGO— 

E.  B.  l^ayless,  Cy.  Engr. 

J.   M.   Fleming. 

John   McKane. 
OTTAWA— 

Geo.    P.    Washburn. 

Jas.    A.    Service,    Cy.    Engr. 
PAOLA— 

N.  J.   Roscoe,   Cy.  Engr. 

PARSONS— 
M.   C.   Gaffey,   Cy.  Engr. 


PITTSBURG— 

C.  G.  Waite,  Cy.  Engr. 
ROSED ALE— 

Wm.  Barclay,  Cy.  Engr. 
SALINA— 

O.   P.   Hamilton,   Cy.    Engr. 
STERLING— 

A.  L.  Oln^tead,  Cy.  Engr. 
TOPEKA— 

Wm.  H.  Barnes. 

Jas.  Dun. 

H.  V.  Hinckley. 

Holland  &  Spires. 

W.  B.  Storey,  Jr. 

Wm.  Tweddle. 

P.  L.  Wise,  Cy.  Engr. 
WELLINGTON— 

C.  L.  Roberts.  Cy.  Engr. 
WIER  CITY- 

Jno.  R.  Braidwood,  Cy.  Engr. 
WICHITA— 

H.  L.  Jackson,  Cy.  Engr. 
WlNFTELD- 

J.  S.  Boynton,  Cy.  Engr. 

KEJNTUCItY. 

ASHLAND— 
G.  D.  Bo8r8r«ss»  Ct  Ensr. 

BBLLEVUE— 
J.    A.    Rabbe,    Cy.    Eng.,    113  Taj 
Ave.,  P.  O.  Newport. 
CARROLTON— 

A.  T.  Mitcholl. 
COVINGTON— 

W.  E.  Gunn,  Cy.  Engr. 
E.  O.  Young,  Cy.  Engr. 
CYNTHIANA— 

B.  F.  Allen. 

J.  R.  Poindexter,  Cy.  Engr. 
DANVILLE— 

C.  Breckenrldge. 

DAYTON— 
J.  A.   Rabbe,  Cy.  Engr.,  P.  0.  N 
port. 

EARLINGTON— 
B.  W.  Robinson,  Cy.  Engr. 

FRANKFORT— 
Robt.  A.  Frazer,  Cy.  Engr. 
B.  Marshall. 

D.  M.  Woodson. 

HARRODSBURG— 

D.  Castleman,  Cy.  Engr. 

HENDERSON— 
S.  H.   ICimmel,  Cy.  Engrr. 

HOPKINSVILLE— 
John  A.  Twyman,  Cy.  Engr. 

LEBANON— 
J.   F.   Barker. 
R.  W.  Bickett,  Cy.  Engr. 
R.    H.    Carter. 

E.  W.  Wise. 

LEXINGTON— 
Clarke  &  Howard. 
P.  P.  O'Neill,  City  Engr. 
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urtenay. 

ny.  5^9  3d  St. 

€od.  National  Bank  Bldg. 

>r  &  Son.  406  3d  St. 

;,  16  Norton  Bldg. 

^V.  Parsons,  Cy.  Cngr. 

ter,  Columbia  Building. 

ulhafer.  510  5th. 

l   Cornwell,     804     Columbia 

riLLE— 

mour.  Cy.  Engn*' 

J— 

jhfield. 

•phy,   Cy.   Engr. 

JELD— 

im,  Cy.  Engr. 

azier,   Supt.   Pub.   Wks. 

rtun,   Cy.   Engr. 

•RO— 

1. 

fley,  Cy  Kngrr. 

Ibott. 

Whitehead. 

J  via. 

Dvkins. 

i^on. 

Icox.    Cy.    Engr. 

D— 

aringer,  City  Engr. 

[LLE— 

n.  Cy.  Engr. 

LiOriSIANA. 

RIA- 

vester,  Cy.   Engr. 
)UQB- 
Cy.  Engr. 

VRLES- 

11ms.  Cy.  Eiigr. 

11,   Cy.    Engr. 

.EAXS— 

chnel.  721  H-n  •.*-:.  li:'J^f 
B.-1I.  215  ('ht'j-jU  «t  ri 
Ilrr.wn.   74!   <"•, r •'.';';•  •    H* 

&  Maloch-*r    :_■?   f'.i-T'j'.'U  i*-x 

Wadc::i.  'tr  r.'     '•.;..■'  «s   Ht 
r^earborr..   '.  "I    •';■  -  ;      :-:• 
E.   £•-£.:■>-     fj:    ''";."'':•    f* 

r_>f-  J '  I  s  1  'r     '•■*■.    ''J- .'  <  >    '  *     !"•  • 

irr:.'2     ';.'       }■< 
Vs.—      ■  ■'    ■  ■  .  •  . 


JVetr  Or/«tiMA — L\mUnttetK 

A.  M.  Lockott  &  Co..  339  CarondolAt 
St. 

Oustave  Munss.  821  Ilennon  Bldff. 

John  M.  Ordway.  3i:!6  Chottnut. 

Aug.     F.     Slangt'rup,    201   OodohiiUX 
Bldg. 

Hunter  Stt^wart.  225  CaronJelot  8t. 

Oeorgt'  R.  Surgl,  WW  Oravlor  St. 

O.  D.  Von  Phul.  223  Mitgiiilno  St. 

F.  H.  WnUdin,  Masonlo  Tomph* 

W.  B.  Wright.  20  City  Hall 
OPELOrSAS 

T.  GeorK«»  Chiichrrr. 

Willis   Kiohard,   Cy.    KiiKf 
SHRBVE1»C)UT- 

J.  R.    narbfiur.   .»uN    l'»xu:.  St. 

W.  R.  Do  \in\  '.VM)  i\innln  Ht. 

F.  W.   Kan.'.  '".M  Mllani  ht. 

T.  M.  Mtiiioii.  ilK  Milam  Ht. 

M.\IN10 

AUCJITSTA- 

W.    H.    (Jt'trhfll.   t'lt-     Knar. 
BANGOR-  - 

Frank  J^.  MurNlon.  (>.   V.wnv. 

O.   H.    Vlii-ry. 

(lii>.  II.  ilainlln. 
BATH 

Cha.«  A.  CorllMH,  <'y.    Knur. 
BOr/riiliAY    IIAIiltOlt 

Rlchani   Latter,  i'y.   lOnKr. 
CAI.AIH 

WnilH    McAillHtiT.    Cy.    lOnwr. 

H«'nJ.  iUiVtWiU'V. 

r:AJUioij/niN 

H.    W.   Hi.-.  Ii'.   ry.    lOnui 
iJKEHlNf; 
J.    W.    lJart»oijr.   ry.    I'JnKT 

DOVKK 
C.    K     HijfiJ.    <'y      |On«r 

KAHTI'OJt'r 
('.  M    I>«»w.  'y.  Ktiiif 

ll<'r rfi.'in  K    M<'<rl]ii 

OAUi>/.M';i< 
|''ri«j<ri<-  i>;i{if</r  lb,  :^/l   Wati-r. 

MA''M/Ai"I 
if     if     ']:.  yl'^r     '•-      l^.|/# 

MAi>/;*:o*; 

'•    if     M    tn\Am  jf    t'y     Kfjjf' 
't\Af   'JO'/..'.' 
!•;»«  ;/.','?     ;     iJ-.*-!-*  JJ.  ''y    KiJKr 
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Advantages  of  Advertising 
m  Municipal  Engineering 
Magazine.^^ 


IB  WWUNICIPAL  ENGINEERING  Is  the  largest  and 
■  i  Ti  ■  most  Influential  magazine  in  the  field  It  repre- 
lA^  I  sents.  !l  is  read  by  more  people  directly  inter- 
l"™^m    ested  in  this  field  than  any  other  publication. 

It  contains  more  advertisements  of  this  kind  of  business 
than  any  other  publication,  because  it  is  the  best  medium. 

it  !s  kept  on  file  for  reference  by  interested  people  in  most 
of  the  cities  and  towns  in  the  United  States  and  Canada, 

It  does  for  its  advertisers  a  kind  of  missionary  work  that 
can  not  be  done  for  them  so  successfully  in  any  other  way. 

It  not  only  introduces  them  to  all  the  people  they  want  lo 
know  about  them,  and  whom  they  can  not  reach  through 
any  other  facilities,  but  it  also  keeps  its  advertisers  advised  by 
special  bulletin  of  the  opportunities  for  them  to  get  business. 

It  Is  the  special  aim  of  the  management  of  the  magazine 
to  help  Its  advertisers,  and  it  does  this  with  all  the  facllijles 
of  a  complete  and  well-established  organization  covering  the 
entire  country. 

It  makes  advertising  pay  advertisers  seeking  business  in 
Its  field. 

If  that  is  the  kind  of  help  you  want,  there  is  no  reason 
why  II  should  not  be  as  profitable  to  you  as  to  others. 


.fc^'Trylt! 
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ASTON— 

.   Creighton  &  Co. 

Gushing  &  Co. 
]RVILi.E5- 
S.  Getchell,  City  Engr. 

maryland. 

[more:- 

y  Adams,   Ekiuitable  Bldg. 

leth  Allen.  804  Equitable  Bldg. 

h  L.  Blockwell,  229  E.  German. 

3  Duncan,   Equitable  Bldg. 

.  Fendall,  Cy.  Engr. 

•ert  Geer,   Equitable  Bldg. 

.  Greiner,   Mi.  Royal  Sta. 

:.  Hambleton,  8  South  St. 

es   &   Penniman,   Atlantic  Trust 

&  Quick.  Equitable  Bldg. 

L.    Kenly.    City    Hall. 
.   H.   Latrobe,     Merchants'     Bk. 

Ig. 

?arker-McCormick     Co.,    110    St. 

ul. 

i'lELD— 

A.  Riggin,  Cy.  Bngr. 
{ERLAND— 
'.  Lefevre,  Cy.  Engr. 
Schmidt. 
Shrion. 
TBURG— 
.  Watson,  Cy.  Engr. 

:rstown— 

Hughes,  Cy.  Engr. 
MOKE- 

ard  Burdick,  Cy.  "Engr. 
!BURY— 

E.   Suman,   Cy.   Engr. 
^MINSTER— 

A.   Roop,   Cy.   Engr. 

MASSACHl  SETTS. 

:rly— 

.   J     Berry. 

DN— 

•thaw   Construction   Co.,     7     Ex- 

mge  Place.  Room  52. 

n    D.    Adam.,    Box    1377.    Bo.ston. 

O. 

ard    P.    Adam.«,    .^)3   State,    Room 
4. 

ry  S.  Adams,  53  Stute.  Room  542. 
enry  Adams.  13H  ('onsres.s. 
nwall    &    I^incoln,      3      Hamilton 
ice. 

.  O.  Badger.  1140  (.'olumbii.^  Ave. 
!oward  Barne.s,  7  Watt-r  St. 
les.   Ruffln  Co.,   21S  Trf-mont. 
3.  H.  Bartlctt.  U  dwconl  S«i. 
::.  Bates,  94  Gretn,  J.   P. 
'.  Baxter,  15  Court  S<\..  Room  72. 

State  DredKinpT  Co..   lU  Hi^h. 

&  Co..   24  Warron.   IJox   R.   30. 
T.  Bowditch.  00  Dnvon.^hire. 
:er  Brackett.  3  Mr.  Vornon. 
.  H.  Bradley.  53  Statt.   Room  (?42. 
ler  Brlggs.   79  Milk.    Room  27. 
lerick  Brooks.   31   Milk.   Room  302. 


Boston — Continued. 
W.  M.  Brown,  Jr.,  20  Pemberton  Sq. 
Tlio;*.  S.  Burr,  53  State,  Room  639. 
Edw.  A.  Buss,  85  Water,  Room  65. 
J.    I..    Bryne   &   C^o..   131   Devonshire, 

Room  29. 
J.  H.  Burt  &  Co.,  1617  Blue  Hill  Ave. 
C.  H.  Butting  &  Co.,  64  Federal. 
George  R.  Cary,  25  Old  Court  House. 
Howard  A.  Carson.  20  Beacon  St. 
Charles   Carr,   7   Exchange. 
W.  B.  Carr.  23  Court,  Room  218. 
H.   H.  Carter. 
Freeman    C.    Coffin,    53   State,    Room 

826.    . 
E^than  R.  Cheney.  166  Devonshire. 
John  E.  Cheney. 
Ed.  A.  (Mark.  170  Summer. 
Wm.  L.  Clark.  17  Milk,  Room  25. 
Frank     G.    Coburn    &   Co.,    926     Tre- 

mont   Bldg. 
John  C.  Coleman  &  Son,  1536  Colum- 
bus Ave. 
Collins  &  Ham.  119  Boston. 
John  Connors.  8  Danube. 
Continental      Construction      Co.,      170 

Summers. 
W.    W.    Cooley. 

A.    B.    Corthell,   220  South   Sta. 
Coughlan  &  Ryan,  280  Columbus  Ave. 
J.   Crane.   113  Cambridge  Alls. 
Henry  D.  Crane.  Powell  St.,  opp.  702 

Dorchester   Ave. 
Joshua     Crane,     Jr.,     1122     Tremont 

Bldg. 
J.   B.    Dacy,   110  Minot. 
(^harles  H.   Davis,  14  State. 
FJdgar  S.    Dorr,  30  Tremont. 
Arthur    Eappleyard.    50    State,    room 

15. 
tiistern  Dredging  Co...     25    Congress 

Room  S. 
Wm.   C.   Edwards,  113  Devonshire. 
The  C.   H.    Eggle  Co.,   17  Cenral. 
Chas.   D.   Elliott.  31  Exchange  Place. 
Clarence  S.  Ellis,  53  State,  Room  828. 
John  W.  Ellis.  178  Devonshire.  Room 

416. 
Emery  &   Stuart,   166  Devonshire. 
George  E.    Evans.   95  Milk  St. 
Arthur  G.   Everett.   A,  62  Devonshire 

St. 
E.    W.    lOverson   &   Cq..     166     Devon- 

shiro. 
I^orinff   N.    Farnum,    53   State.    Room    ^ 

419. 
Burton  R.  Felton.  1121  Tremont  Bldg. 
Clarence  T.  Fernald,  101  Milk. 
Desmond  FItzGerald.  3  Mt.  Vernon. 
Charles  W.   Folsom,  30  Tremont. 
Frank  A.  Foster.  34  School,  Room  43. 
John  R.  Freemetn.  31  Milk,  Room  63. 
Hollis    French    &   Allen    Hubbard,   8 

Hamilton   PI. 
French   &   Bryant,   4  State. 
Harry  Arthur  Frink,  23  Pinckney. 
Joseph  P.  Frizell.  60  Congress. 


DIBECTOBY  OF  AMEKICAN  CEMENT  INDUBTEIES. 


Job.  li.  Oooch,  166  Devonshire,  Room 

53. 
H.  Qore  &  Co.,  54  Kllliy,  Room  1 
dow  &  F03B,  S  ExcUange  Place, 
E,  H.  Oon-lnir.  HB  Milk  St. 
Arthur   F.    Gray,    63   State. 
C.    a.   Hall   &  Son.   7   Eschaiige   PL. 

Room  43. 
Frederick    P,     Hall.    8S    Devonshire, 


E.  A.  ■ 


,  Hammatt.  f 


Henry  A.  Hanooi.  26S  Waah. 
W.  SI.  Hannan,  31  School,  ]Room  19. 
H.  A.   Ilanscom  &  Co.,  53  State. 
Harrlman  Brothera,  40  Water,  Room 


Har 


1.  Harr 


0  Kllby,  [ 


SMB. 
Bphralm  Harrington  &  Co..  W  Slate. 
I.,ouIh  E.  Hawea,  "J  Tremont  SI. 
GeorBe  Hayss  &  Co..  9S  MllH. 
C.  Atherton  Hicks.  601  Tremont  Biag. 
Thoa.  B.  Hind,  19  Milk. 
Arthur    Hoiigee.   S    Exchange    Place, 

(Albert  Hodses  Cu..  SO  State. 

Holtirook.  Cabot  Sc  Daly,  1140  Tre- 
mont Bldg. 

Alb*rt  H.  Howland.  fiO  Coiispegs, 

Wm.  B,  Hoyt. 

C.  B.  HumphreyB. 

Charles  C.  Hutchinaon,  152  BtHtc. 

HyfiB  &  Sherry,  16  Court  8(|..  Room  44. 

WUKnui  JaiibRun,  Cy."  Rnsr.,  SO 
City  Hall. 

David  H,  Jacobs  &  Son,  I6t;  Devon- 
Johnson  Brothers.  16G  Devonshire. 

Jones  &  Meehan,  1  Beacon.  Room  83. 

Arthur   D.    Jones.    76   Kingston. 

William    Kelty,    36G   W.    Broadway: 

W.  11.   Keyes  &  Co.,  S6  Kilk  St. 

G.   A.    Ktrabnll,   101  Milk. 

Richard   D.    Kimball.    84    Merchants 

Edward  H.  Ki-tn.'Id.  53  State.   Room 

1104   A. 
John  T.  Langford,  70  Kllbv.  Room  S9, 
Lawler  Brofhera.    IB  Clt\'    3n, 
Albert  A.  Ubtiy  &  Co.,  79  Milk,  Room 

Thomas  J,   I-yon,  16B  Devoniililre. 
AiifiUF  MacDonald.  95  Milk,  Room  15, 
Mack  Sc  Moore,  22  Chaiiman  Place. 
Henry  Manlpy,  51  Cltv  Hall. 


Elmer   G.    Mann,   12  Pearl  St. 
Walter  H.   Mansfield.  64  Kilby  SI. 
Henry  H.  Marden.  ■&  Bloomfletd  8 
U.    K.    Mars  ton.   22   Calanba. 
Ehner  Q.  Mann,  12  Pearl. 
Walter  H.  Mansfleld,  54  Kilby. 
J.  W.  McArdle.  96  Milk.  Room  IS. 
John  N.  UoCllntook,  S9  State  St 
MeClintock  &  Woodfall,  15  Court 
McHale  &  O'Connor.  16  City  8q. 
Allen  Mcintosh.  IBS  DEvonshlre. 
A.  McMurty  &.  Sons,  16  Shepard. 
McNeill  BrotbETS.  19G  Freeport. 
Clmrlcfi  H.  Mead,  S9  Court. 
Mead,  Mason  &  Co.,  520  Tremont 
Leonard  Metcalf,  14  Beacon  St. 
Metropolitan  Contracting  Co.,  9S  Ml 

Franklin    M.      Miner,    25    Old     Coi 

Moore  &  Co..  95  Milk  St..  Room  0 

Charles  Morton.  53  State,    

Moulton  &  O'Mahoney.  2U9  Waahli 

Neale.  Preble  &  Co,,  1«6  Devonahl 
NorcroBS  Brothers,  U43  Tremont 
(J-Brlen,  McHale  &  Co..  16  Cily  j 
O'Brien  &  Sheehas,  10  City  Sq.. 
Orne  &  Lawrence,  95  MUk. 
Usboni,  Company,  41  Ames, 
W.  A.  Payson,  364  Blue  Hill  A 
Chofi.  A.  FearKon,  21  City  Sq.  . 
Charlea  C.  PerkinH,  25  Old  Qm 
Pierce  Sc  Barnes,  7  Water, 
Wm.  Pray,  166  DevooEhlre. 
Wm.  Gibbons  Preston,  A.,  186 

John  U.  Proctor,  Ti  Elmira. 
Ralph  A.  Qulmby.  [>3  State. 


ne.=   H. 

Frederick  L.  Rice.  IS  Mill 
George  8.  Rice,  95  Milk,  Rot 
John  H.  Rjce.  79  Milk  St. 
Roebllng  Construction  Co., 


,    137 


Jose 


ahlre. 


]    ROBB.    i 


School  A  ue : 


W,  , 

&  166  Devonshire. 
Thomas  A.  Rowe  &  Co,,  2Se  WI 
Wm.  L.  Rutan,  71  WaPehain. 
Edward        Sawyer,        60        Con 

Room  3. 
Walter  H,  Sawyer,  00  ConKreai 
Wm.  H-  Sayward.  16G  Devonslt 
W.  J.  G.  Scrapie,  35  OM  Court  t 
Edw.  S.  Shaw,  12  Pearl. 
James  F.  Shaw  &  Co..  8  Conf.. 
George  W.  Sherman,  »  Stale.; 
W.  r.  Sherman,  27  Stale. 
Sherman  &  Martin.  ISS  1 
Frank  R  Sherry,  15  Court  Sq,  i 
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ontinued, 

n  A.  Snow,  166  Devonshire. 
:  Barbour,  1121  Tremont  Bldg. 
Humphreys,  85  Water,  Room 

nne,  68  Devonshire,  Room  20. 
Dillingham     &   Co.,   «   Oliver, 
33. 

:.   Stearns,  15  Exchange. 
Stearns,   3   Mt.    Vernon. 
H.  Sutherland,  62  Murdock. 
ir     &     Cooper,     73     Exchange 

Carr  &  Andrews,  64  Federal 

A.  Taylor,  719  Tremont  Bldg. 
inkham,  City  Hall. 

A.   Tracy,   39  Court. 
Yumbull  &  Co.,  1121  Tremont 

Tudor,  95  Milk  St. 
i   K.  Turner,   63  State,    Room 

irner  &  Co.,  19  Milk,*  Room  34. 
unt  &  Howe,  A. 

Vleet,  34  Oliver. 
L  Varney,  46  School,  Room  10. 
/"arney,  A. 
a.  Brotbers,  143  Federal  St. 

&  Smith,  53  State. 
Q  &  Co.,  43  Milk.   Room  3. 
.n  &  Howard,  85  Devonshire. 

23. 

O.    Whitney.    25     Old      Court 

• 

^hitten,  8  Hamilton  Place. 

Wheeler,  14  Beacon. 
.  Whitney,  15  Court  Sq. 
t\'ellcutt    &    Son,    166    Devon- 

[.    Williams,    53    State,    Room 

W.  Wilson,  190  Dorchester. 
A.   Wilson,   City  Hall. 

V^.   Wood  Co..  2380  Wa.sh. 

er  Woodbridge,  4  P.  C).  Sq. 

ry  &  Lelghton,     im     Devon- 
Room   51. 

ter      Const.       Co..     :>:;     State. 
314. 

R.  Worcester.  7)?,  State,   Room 

.    Young   &    Co.,    500    Tremont 

ON— 

rock,  39  Par.'-sons  St. 

T.  Palmer,   GO  Fairbank  St. 

'ON— 

R.   Felton.   City   P^iigintior. 
'd  &  Howard.  1.")  Green  St. 
fe  Wetherbee. 

JNE— 

i^rench,  Town  Engineer. 

&  Bryant,  334  Washington  St. 


CAMBRIDGE- 

Frank  H.  Carter,  Cy.  ESngr's  office. 

Louis  M.  Hastings,  City  Engineer. 
CAMBRIDGEPORT— 

Frank  A.  Bayley,  133  Austin  St. 

L.  M.  Hastings,  City  Engineer. 
CANTON— 

Frederick   Endlcott. 
CHELSEA- 

Jos.  R.   Carr. 

Alfred  L.  Maggi,  Cy.  Engr. 

J.  H.  Stubbs. 
CHICOPEE— 

Frank  P.  Cobb,  Cy.  Engr. 
CLINTON- 

H.  A.  Miller. 

Parker  &  Bateman. 

T.   F.   Richardson. 

C.  R  Wells. 
EAST  CAMBRIDGE- 

Francls   H.    Kendall,   court  house. 
EAST  WALPOLE— 

Edmund  Grover. 
EVERETT— 

C.    Harrison. 

C.   W.    Mason,   Cy.   Engr. 
FALL  RIVER— 

Philip  D.   Borden,  Cy.   Engr. 

Walter  E.  Noble. 
FITCHBURG— 

Wm.  K.  Bailey. 

David  A.  HartwelU  Cy.  Engr. 

Geo.  Raymond. 

Works  &  Briggs. 
GLOI'CKSTER— 

Win.<low  L.  Webber.  Cy.  Engr. 
HAVERHILL— 

R(*bt.   R.  Evans,  Cy.  Engr. 

Nel.«5on  Spoflford.  14  Water  St. 
HOLYOKE— 

E.   A.    Ellsworth.  7  Main. 

J.  J.  Kirkpatrick. 

T.    \V.    Mann. 

Ja.s.  L.   righe,  Cy.  Engr. 

Tower  &  Wallace. 
HYDE   PARK— 

E.  A.    W.    Hammatt,     10     Neponset 
Blk. 

Addison  C.  Nickerson. 
JAMAICA  PLAIN— 

J.  Edwin  Jones. 
LAWRENCE— 

Arthur   D.    Marble.   Cy.   Engr. 

Sjostrom  &  Franklin,  316  Essex. 

LOVVELL- 
George  Bowtrs,  Cy.  Engr. 

F.  W.   Ft»rnham,   Cy.   Engrs  office. 
LYNN— 

Chas.   W.  .Gay.   25   Exchange   St. 
J.   K.   Harris,   59   Exchange  St. 
Geo.   I.   Leland. 
Edward   H.   Smith.   Cy.    Engr. 
MALDEN— 
Chas.   G.   Waitt. 
Geo.   A.   Wetherbee,    Cy.    Engr. 
(:has.   C.   Whittler. 


Howard  T.  BarnEH,  Cy.   Bngr. 
James  O.  Goodwin,  C.  EI.  2K  Main  3 
MELROSE— 

W.  Dabney  Huntpr.  Cy.  Bngr. 
LarrabBe  &  Barry,  3U  Main  Si, 
Walter  C.  Stevens,  HI  Main  St. 

Bradlord. 


Jeasf  B.  Snow. 
NEW  BEDFORD— 

Albert   B.  Drake.  1«4  WtMame 

George  H.  Nye. 

William  F.  wmioms,  Cy  Ens 
NBWBl^RTPORT— 

John  P.   Tltcomb.   Cy.    Ener. 
NEWTON— 

Irving   T.    Farnham.    Cy.    Bni 
NEWTON  HIGHLANDS— 

Banford  B.  Thompson. 
N  E  WTO  N  V I LL  E— 

Peror  M.  Blake. 
NORTH  ADAMS— 

-John  H.   BmlKb,  City   Engr. 

Franldln  B,  Locke. 
'     NO  BT  HAMPTON— 

E.  C.  &  B,  B.  Davis. 

Wra.  F.  Pratt,  Jr. 

L,  M.  Thacher.  Cy.  Bngr. 
NORTH  ATT  LB  BO  HO— 

Frank  T.  Weacott,  Bupt.  Stre. 
PITTBPIBLD— 

Bftmes  &  Jenks,  28  Wfst  81. 

Arthur  A.   I^rhes,  City  Hall. 

Geo.  A.  MunJock,  43  Wahcana 
QtriNCY— 

E.    W.    Branch,   B   Ada  ma   BU 

H.  Floort,  1  Adams  BIcIb. 

Perry  Lawton.  7  Savinga  Bar 


Metcalf  &  Aahton,  39  Churcl 
EAUQUa— 

Devi    G.    Hawkes. 
BOMERVILLE— 

B.  W.   Bailey.  City   Engr. 

Frank  H.  Morris.  SS  Hmasoti 
BOUTHB  RIDGE— 

Arthur  C.   Moore,    100  Main 
SOUTH   FRAMINGHAM— 

Hpald,    Simpson   &   Co. 
SPRINGFIELD— 

Geo.  N.  Merrill  &  Co..  29^  W 

Mac-p  Moulton.  213  Main. 

Chas.  M.  Slocum,  City  Engr 
SUDBURY— 

N.   Raymond  Pratt. 
TAUNTON— 
l41lhei'  Dean. 

Oeo.  A.  King,  Cy,  Bngr, 


WBSTFIBLD- 
Thaver  Sr  Magill.  Parks  F 
Oren  E.  Parks.  Cy.  Engr. 

WEST  MEDFORD— 


WEST  P 

S.  Child,  St.  Comrs.  Office. 

I.  T.   Farnham.  Cy.   Bngr. 

Henry  D.   Wooda.  99  tOghlanl 
WETMOUTH  HEIGMTS- 


ink   B.  'French.    Cy,    Ener. 


C.  A.  Allen. 
Walter  A.  Gleason. 
Frerletick  A.  McCliir 


ADRIAN- 

Jas.    Hlair.    Cy.    Engr. 
ALBION- 

John    Welper,   Cy.    Engr. 
ALPENA- 

(-.   M.  Stephens.  Cy.    Engr. 
ANN  ARBOR- 

Gto.   F.  Key.  Cy.    Engr. 
BATTLE  CREEK— 

E.   V.  Hunt.  Cy-   Engr. 
BAY  CITT— 

Geo,   Turner,   Cy.   Engr. 
BENTON  HARBOR— 

1:  Hen-Ingway,  Cy.  Bngr, 

John  W.   Eggen. 

Benj,  Gerhard t. 

Geo.   Rupp,   Cy.   Engr, 
niG  RAPIDS— 

L.  F.  June. 
CADILLAC— 

A.  J.  Teed,   Cy.   Engr. 
CHARLOTTE— 

G,   W.   Richardson,   Cy.  Engl 
DELRAT— 

Merrill  M.  Wlllmarth,   Cy.  ] 
DETROIT— 

W.    Hy    Ashwell    &    Co.,    S 
Opera  House  Block. 

C,    M.    Barber.    Demel-aolva 

HasliT  &  Toung,  201  WayneJ 
Ings  Bank  Blrtg. 

Chaa.  W.   BfiBeier,  63  Henry 

C.  C.  Bqttaew,  M  tr         ~ 
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'ontinued. 

L.    Brown,     820     Chamber   of 
lerce. 

m   Campav    A   Son,   H   Cmn- 
Bldgr. 
i.  Courtis,     412     Hammond 

.  Cram,  26  Hancock  Ave.,  W. 
«&    Hincbman,    t'2H>St   Majes- 
ildar. 

Wilkes    &    Co.,     1112     Union 
Bldg. 

Henry.   52  Woodward   Ave. 
lickey,  41  Highland  Ave.,  H.  P. 
Toward,  171  Griswold  St. 
:e   W.    Hubbell,    232    Jefferson 

Jerome,  109  Washington  Ave. 
Barcroft.  407  Ferguson  Bldg. 
Keating.  149  Harrison  Ave. 
ynn,  301  Congress  St.,  W. 
Maxwell,  582  Champlain  St. 
t   H.   McCornilck,   Cy.    Ete|B[:r. 
Raymond. 
Ray,    19-20    Peninsular    Bank 

3abin.  U.  S.  Asst.  Engr. 
Sauer,  39  Hodges  Bldg. 
'homas  &  Co.,  42  Hodges  Bldg. 
Vheeler.  U.  S.  Engr.  office. 

Wilkes    &    Co.,     1112     Union 
;  Bldg. 
Wilmarth,    2287    Grand    River 

iVil.son  &  Co..   Fort  St..  W.  of 

Wlsner.  <107  Wayne  Co.     Bank 

D— 

Joslin.  Cy.   Engr. 

RAPIDS— 
»s.  Cy.  Engr. 
N— 

s  Cy.  Engr. 
'eenberger. 

Hall.  riOO  Saginaw.  N. 
•n    Mathrwson.    I09    S.    1st    St., 

►   HAVEN— 
Page,  Cy.  Engr. 

RAPIDS— 
VI.    Ames,    Cy.    Kn^n*. 
CK- 

Stookley.  Cy.   En^r. 
ND—  . 

Price.   Cy.    En^r. 

TON- 

Edwardp.   Cv.    Enpr. 

W.  Bullock.  Cv.  Engr 

N- 

ton  ^V.  Grenell,  Cv.  Engr. 

lOl'NTATN— 

n  I.  Jamos,  Cy.   Enpr. 


IRONWOOD- 

Jas.  H.  Gowdie,  Cy.  Engrr. 
ITHACA- 

Wm.   Stanton,   Cy.  En^r. 
JACKSON- 

Clare  Allen,   Dwight  Bldg. 

L.  D.  Grosvenor,  265  W.  Main  St. 

R.  M.  Newman,  Cy.  Engr. 

N.  M.  Sweet.  416  S.  Gtorham  St. 
KALAMAZOO— 

Geo.  S.  Pierson. 

G.   B.   Pike,   Cy.   Engr. 
LAKE   LINDEN— 

John  Rodda,  Cy.  Engr. 

Norbert  Sarazin. 
LANETTE— 

J.  B.  Dirtier. 

Tom  Hadaway,  Cy.  Engr. 
LANSING— 

C.  E.   Bement. 

H.    A.    Collar,    Cy    Etegrr. 
LAPEER— 

C.  D.  Burrltt,  Cy.  Engr. 
LAURIUM— 

Duncan   Campbell.. 
Carl  E.  Nystrom. 

D.  M.    Scott. 
C.    K.   Shand. 

LUDINGTON— 

C.   E.   Mitchell,   Cy.   Engr. 
MANISTEE— 

E.  W.  Muenscher,  Cy.  Engr. 
MARINE  CITY— 

Wm.   Streit,  Cy.   Engr. 
MARQITETTE- 

Geo.  Reichel,  St.  Comr. 

Robert  R.   French. 
MARSHALI^- 

P.  A.  Courtright,  Cy.  Engr. 
MENOMINEE— 

Albert  Ha.'^s.  Cy.   Engr. 
MT.    CLEMENS- 

J.  W.  Irwin,  Cy.  Engr. 
MT.  PLELVSANT— 

E.  R.   Coburn. 
MUSKEGON— 

C.  S.  Gamble,  Cy.  Engr. 
NILES— 

F.  A.  Bryan,  Cy.  Engr. 
NORWAY— 

G.  A.  Helberg.  Cy.  Engr. 
OWOSSO— 

H.  E.  Riggs,  Cy.  Engr. 
PETOSKEY— 
S.  M.  Cor.«3on. 
O.  S.  Heydon,  Cy.  Engr. 
L.  J.  Pettengill. 

PONTIAC— 
Wm.  J.  Fisher,  Cy.  Engr. 

PORT  HURON— 
W.  W.  Philips,  Cy.  Engr. 

SAGINAW— 

H.  E.  Terry,  Cy.  Engr. 
ST.  CLAIR— 

Mandeville  Poole,  Cy.  Engr. 
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ST.  IGNACE— 

Ed.  Forrester,  Cy.  Engr. 
ST.  JOSEPH— 

C.  S.  Rlgby,  Cy.  Bngr. 
SAULT  STE.  MARIE— 

Jas.  A.  Lowrie,  Cy.  Engr. 

R.  C.  Sweatty  A. 

Jas.  Ripley,  Asst.  U.  S.  Engr. 
TRAVERSE  CITY— 

Irvine  Watson,  Cy.  Engr. 
WEST  BAY  CITY— 

J.  H.   Bloomshield,  Cy.  Engr. 
WYANDOTTE- 

Greo.  B.  Palmer,  Cy.  Engr. 

MINNESOTA. 

ALBERT  LEA— 

F.  H.   Fisk,   Cy.   Engr. 
AUSTIN— 

M.   N.    Clausen. 
BLUE    EARTH— 

J.   A.   Dean,   Cy   .Engr. 
BRAINERD— 

R.    K.    Whiteley,    Cy.    Engr. 
CROOKSTON— 

Alex    Gray. 

O.    Li.   Hannery,   Cy   Evkgr. 

Geo.  A.   Ralph. 
DETROIT— 

Mercer  &  Pearson. 

Henry  Taylor. 
DULUTH— 

Davis  &  Davis. 

T.  F.  McGillivray,  City  Hall. 

R.  W.  Nichols. 

Patton  &  l^^ank. 
GLENCOE— 

G€0.   Allen.    Cy.    Engr. 
LAKE  CITY- 

Geo.  Cornelius,  Cy.  Engr. 
LITCHFIELD— 

Fred  Hankey,  Cy.  Engr. 
LITTLE  FALLS— 

Andrew  Feiin,  Cy.  Engr. 
MANKATO— 

M.    B.    Haynes. 

Jas.  R.  Thompson,  Cy.  EJngr. 
MINNEAPOLIS— 

F.  W.    Cappelen.    C.    E.,    702    Oneida 
Blk- 

G.  W.  Cooler.  Ccnirt  House. 

W.  F.  Dealing.  Sidewalk  Engr.,  City 

Hall. 
J.  E.  Kgan.  25:1  Hennepin  Ave. 
J.  T.  Fanning.  Kas^ta  Block. 
Francis  Henry.   Tjumher  I^^xchange. 
Olaf   Hofi*.    702    Oneidn   TI1U. 
Carl  Tllstru]),  Sewer  T^ngr..  City  Hall. 
A.  H.  Di^^ahl.  sn  S^kes  Blk. 
Walter  S.  ^^^rdM(^  'A..   City  llall. 
Wm.  W.  Rrdfifld.  S  City  Hall. 
W.  H.   Roberts.   Supt.  W.   W. 
Geo.  W.  Sublett**.  (\v.  Engr. 
llfONTEVlDEO- 
S.   L.   Moror. 


NEW  ULM— 

Herman  Amme. 

Geo.  Boock. 

Julian  Bernett,  C*y-  B2ngr. 
OWATONNA- 

Harvey  S.  Dartt,  Cy.  Engr. 
RED  WING— 

Wm.  Danforth. 

R.  W.  McKinstry. 
ROCHESTER- 

H.  F.  Gebeler,  Cy.  Engr. 
ST.   CLOUD— 

S.  S.  Chute,  Cy.  Engr. 
ST.   PAUL- 

J.  H.  Armstrong,  504  Globe  Bldg. 

R.  B.  C.  Bement,  504  Bndicott  Bldg. 

Oscar  Claussen,  Comr.  Pub.  Wks.  & 
Cy.  Engr. 

D.  p.  Curtice,  337  Wabasha  St. 

J.  D.  Estabrook,  699  Lincoln  Ave. 

C.  A.  Forbes,  11  Court  Blk. 

Fowble  &  Fitz,  34  Union  Blk. 

C.    P.    Loweth,    20    First    Nat' I    Bk. 
Bldg. 

N.  D.  Miller,  551  Westminster  St. 

C.  J.  A.  Morris,  613  Goodrich  Ave. 

L.  W.  Rundlett,  605  Lincoln  Ave. 

W.  A.  Somers,  33  Metropolitan  Opera 
House. 

H.  E.  Stevens,  530  Grand  Ave. 

H.  A.  Swenson,  538  Endicott  Bldg. 

Geo.    L.    Wilson,    Asst.    Comr.    Pub. 
Wks. 

F.  D.  Wdodbury,  2288  Doswell  Ave. 
SAUK   CENTER— 

G.  C.  Ingram.  Cy.  Engr. 
STILLWATER— 

H.  H.  Harrison. 

Myron  Shepard,  Cy.  P:ngr. 
TWO  HARBORS— 

A.  A.  Reed,  Cy.  Engr. 
AVASECA— 

O.  I^.  Smith,  Cy.  Engr. 
AVINONA— 

Geo.   Z.   Heuston. 

J.  N.  Maybury  &  Co. 

W.   L.   Miller.   Cy.   Engr. 
WORTHI NGTON— 

M.  S.  Smith.  Cy.   Engr. 

MISSISSIPPI. 

l^.AY  ST.  LOITIS— 

Chas.   Sanger. 
BILOXI— 

AV.  R.  Harkness. 

Thom]iPon  &  Eistetter. 
BROOKTTAVEN— 

Geo.  C.  Hoskins,  Cy.  Engr. 
COLUMBUS— 

H.  Wilmot,  Cy.  Engr. 
JACKSON— 

Walter  G.   Kirkpatrick.   Cy.    Engr. 

MERIDIAN  - 
Krouse  &  Hutchings. 
W.  G.  Myers,  Cy.  Engr. 
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lEZ— 

.  Babbitt.  Cy.  Enifr. 

Dalgarn,  112  N.  Pearl  St. 

Walton. 
GIBSON— 

Allalr. 

Butler,    Cy.    Ensr. 
:VILLE— 
W.  Hall. 
^  VALrLBY— 

Hessing-,  Cy.   Engrr. 
N— 

Wooden. 
NEWTON- 

T.  Farnham,  Cy.  Engr. 

CITY- 

Underwood,  Cy.  Engr. 

MISSOURI. 

LA— 

.  Van  Frank.  Cy.  Engr. 

R— 

Johnson,   Cy.   Engr. 
)RNIA— 
::e  &  Ross. 
ON— 
e   Bridsre  &  Const.  Co. 

Dildine.  C>'.   Engr. 

N"— 

Dittmer.  Cy.  Engr. 

LL,TON— 

Steele.  Cy.  Engr. 
AGE— 

King.  Cy.  Enpr. 
V.  Payne  &  Son. 

hersvii.le:— 

g  F.  Reynold?,  f'y    Er;::r 

[cothe:— 

►addiis.  Cy.  Engr. 
Garv'<=-r. 
Glore. 
jlore. 
JX— 

All«-n.  C^-.  Ener 
Hiehnote. 
[BIA- 

=:.   FlfKMJ.   Cv    Emtt 
X— 

'.   HudglriF.  ''y    K\irr 
■i.   King. 
TIN— 
lin  A:  Roti  .■-.»e. 

BAI^ 

Molir.   Cy.   Eri*:? 

:x— 

Schidenr»**ri:*'i     '.  -      '.-  y 
EXDEXCIi— 

Pendleton,  f'y    k-iar.* 
RSOX  CITT- 
I>  "w^A-.  Cy.  Etot 
C.  Harding: 


KANSAS  CITY- 
S.  P.  Anderson.  2211  Grov**  St. 
O.  N.  Axtell.  2200  K.  ISth  Hi. 
E.  J.   Beard.  3838  McGue  Ht. 
G.  J.  Bell,  1K1»  Summit  St. 
S.  W.  Benedict.  flCO  Park  Hi. 
Daniel  Bontecon.  HH  W.  Hh  HI. 
G.   M.   Brockmiin,   IMS  Penii  Hi. 
E.  C.  Burgess.  300  huHuna  Ht. 
Burns   &   McDow(>ll,    40tt   X^oMtiil   Tttl.    ' 

Bldg. 
J.  L.  Case.  »00  W.  13th  St. 

A.  M.  Church,  202  Muhh.  Bldtf. 
E.  M.  Collins,  Brunswick  Iloti^l. 
John  Donnelly,  401   WhltUfr  Pliii!**. 

B.  W.   Dunkard,  202  MasH.    lUdtf. 
W.  H.  Dunn.  Mm  Oak  St. 

H.  If.   Fillery.  2Sl<i  Campb*-!!  Ht. 
I^^eygang     &     Tratron,    tm   Gtljallur 

Bldg. 
A.  C.  FulkerHon,  hm  Balto.  Avu. 
i\  W.  riambol,  tm  K  3«th  HI. 
K.  T.  (iuuit't.  r»10  Brooklyn  Ht. 
W.  I  J.  Harmon,  ZIJ  \V.  :ilHt  Ht. 
K.  A.  liHti>tfr.  K'£A  W.  11th  HI. 
J.  c.  H.rrlng,  »J22  Kpru/e  Ht. 
W.   H   HerrWiK,  ¥W,  Ollv<-  Ht. 
J.  \V.  Jloylmuri,  23^/1  K.  Wh  HI 
K.  T.   \U\\\u\u\,  Z*M\   K.  ♦;«»*  H» 
HoKK  He  JioMr,  A. 
J.  W.  Hoovi-r,  r,J4  N    y    \.\U'  \*/A,t 
\\'y\\V.tntlt     Kl«-r»*N'«J.     \\hi<-/      W«/ik*' 

Bldg. 
I>:inJ«-J  O'FJah'rrty  &  W>u.  7<.'>.  W:<ll  Ht 

M«-firy     Van    Jinjni.  A  .  J2J4  A      Maif 

Ki. 

iiall. 
M«-r,ry   A.    Wisi- 

^KXl^'^:'J•o^■ 


i :,.. 


y..  :.;■  I'.  :.-, 


.';  y  i':"« 


>-.      •.'  •!     I  , 


I'..  >.■. 


Hunt*'*    11'  Gl^•^  •••    !-;i» 
IcKee.  *■  y.  En*:*      :■-.  .:.. 
Mi  chat- lit.  S"  M'»'j»-     i:  , 


»■. 


NEOSHO— 
jr.    M.    Htaerwnod,    Cy.    I 

HESVATIA— 

Jbb.  M.  Clack.  Cy,  Engr' 

F.  U   Lnpoft. 
OREOON- 

C.  E.  Youn?.  Cy.  Engr. 
I'ALMTRA— 

H,  C.  Schuti.  Cy.  Engr, 
PIERCE  CITY-      - 

Jno.  Bhort,  Cy.  Bogr. 
POPLAR  BI.UPP- 

HrnoBt  Bacon,  Cy.  Engr. 
RICHMOND— 

a   L.    Bay.   Cy.   Engr. 
ROI-LA- 

John  A.   Garcia.   Cj 

H.   H.   Hohenschild. 
ST.  CHARIJiS— 

Frank  J.   Bull. 

Carr  EMwards.  Cy. 


t^iKr. 


J.   H.   RacklllTe.    Cy.    Engr. 
ST.    LOUIS- 
Abbol-Gamblt  Contrautiiig  Co..  (Tliei 

em  Chastnut  Bt. 
Holland  W,  Baker.  708  UncoCn  Trjst 

Biag. 

OBcar  W.    Blecck  &  Son,    UKU  Chest- 

Brenn-'ke   &    Fay.   122  N,   Tth  3l- 
Qeorse  Bruyn.  32  8.  4ttl  St. 

706    Llnc^ti    Truai 

hrey.    706-7-S    Ijlncoln 

^hHrd.    «72<i    Marmu- 


Blds. 
Bryan    &    Hum 

Trust  Bid*. 
Samuel   W.   Bu: 

duke  Ave. 
Robt.  Carrlck.   81)614  Chesinu)    Sl. 
Colby    jc    Baker.    70S    Lincoln    Trusl 

BldE. 
Columbia  Electric  Engineering  Co..  B16 

Chemical  Bldg. 
James  T.  Dodds.  S13  Chestnut. 
Edw.   Ftad.    Wttttr  CommlHalonar. 
Owan  Ford.  Beeurlty  Bldg. 


John  F.  Hinckley,  800  Fulleru 
Mlnard  L,.  Holman.  loe  N.  V 
Henry  H.  Huinphreya 
Elmer  J.  Irey.  lOSO  R  Caatleo 
Chas.  W.  B.  Jennlnst  """ 
Berkeley  E.  Johnson.  16  N.  i 
Clinton  Kimball,  720  N. 
John  A-  Ijiird.  Suite  BOI 
-!l.ig. 


McMaihi  Surveirlng  Co..  1 

In    Trust    Bids. 

IcRae.  SZ6  Lincoln  Ttuei  B 


A.  N.  Mllnt-r.  f!2  Fullerlnn 
Hobl.  Mn<rre,  IIB  Lat-lede  Bldg, 
Geo.  J.  Perclval.  «S-19  Hollan4  B 
Richard    H.    PhllllpB.    525-6     '" 


1  Phillips.  Prea.  Bd.  Pub. 
I.  of  Surveyors  &  E 
615  Chestnut. 
J.    B.   Qulgley,   Walnwrlght  BIdft 
a.     B,     Rusaell.      Prln.     Aaat.    ~ 

Water  Depl. 
Alfred  filebert,  *9  4  CoUimtila  Jl 
ISHU.c  A.    Smith,    122  N.   7th. 
Richard   R.  Southard,   602K  8.  E 

Eugene  SpangenherK.  314  N.  Sd 
Chaa.  Slael.  915-316  Chemical  6 
Clinton  F.  Stephens,  319  N.  4th. 
Hubert  P.  TauBslg.  105  N.  Tlh, 
Jno.  S.  Thurman.  416  Lincoln  ~ 
Bldg. 


Tier 


1719   I 


Itt 


M  (ement  (ompanies 

I        """'°l1uiii(ipal[ii5iiimiiisf1a§azine 
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'Continued. 
A.  Wagner,  600  Am.  Central 

Vail.  Sewer  Dept.,  City  Hall. 

ells.  407  N.  12th  St. 

Ise.  Asst.  Sewer  Comr.,  City 

H.  Zeller.  122  N.  7th. 

TRY— 

,  Cy.  Kngr. 

\. — 

Soil,  Cy.  Engn*. 

FIELD— 

'hite.  Cy.  EngT. 

*hillip8. 

(isbee. 

lark,  Jr.,  Cy.  Engr. 

tyan,  Cy.  Engrr. 

LAINS— 

•abb,  Cy.  Engr. 

MONTANA. 

DA— 

[cDonald,  Cy.  Engrr. 

IS- 

[orris. 

N— 

horpe.  City  Hall. 

ickenbach,  Cy.  Engr. 
Slackford. 
oil. 

&  McDonald. 
Paine. 

Jtrasburger. 
rODGE— 
B.   Davis. 

lond. 

EIjKNA— 

lobertson. 

W— 

Mahon. 

PALLS— 

rench. 

[unroe. 

Swearingen,  Cy.  Engr. 

Whitten,  Phelps  Blk. 

I— 

]!umming. 

V— 

J'armer. 

iV.    Helmlck.    Cy.    Engr. 

lovey. 

eerl. 

EL— 

Taqueth.    Cy.    Engr. 

5TON— 

>ooks. 

L.A— 

iburg  «&   Catliii. 

jibson. 

?hes.    ry.    Kn^r. 


PHILIPSBURG— 
Geo.  W.  Wilson. 

NEBRASKA. 

ASHLAND— 

A.  C.  Urch,  Cy.  Engr. 
AUBURN- 

J.   M.   Hacker. 
AURORA— 

H.  C.  Wood,  Cy.    Engr. 
BEATRICE— 

Willis  Ball,  Cy.  Engr. 

Geo.  A.  Berllnghof. 

R.    W,   Grant. 
BLAIR— 

Thos.  F.  Kelley,  Cy.  E>igr. 
CHADRON— 

Samuel  Dubel. 

Ira  Longcoe. 
COLUMBUS— 

Fred  Gotshalk. 

R.  L.  Rosslter,  Cy.  Engr. 
CRETE— 

Prof.  Brown,  Cy.  Engr. 
DAVID  CITY— 

E.  P.  Harrington,  Cy.  E3ngr. 
FAIRKURY— 

A.  Courtney. 
FALLS  CITY— 

M.  N.  Bair,  Cy.  Engr. 
FREMONT— 

J.  W.  Andrews,  Cy.  Engr. 
GENEVA— 

W.  E.  Harrison,  Cy.  Engr. 
GRAND   ISLANP— 

A.    C.   Koenlsr,   Cy.   ESnsrr. 
HASTINGS— 

C.  A.  Heartwell,  Cy.  Engr. 

C.  D.  Richey. 

J.  R.  Sim.s. 
HOLDREDGE— 

Hans.  Karr,  Cy.  Engr. 
KEARNEY— 

E.  N.  Porterfield,  Cy.  Engr. 
LINCOLN— 

Adna  Dobson,  Cy.  Engr. 
NEBRASKA  CITY— 

A.  M.  Munn,  Cy.  Engr. 
NORFOLK— 
W.  H.  Loren,  Cy.  Engr. 
J.   C.   Stltt. 
NORTH   PLATTE— 
L.  B.  Isenhart. 
C.   P.  Ross,  Cy.  Engr. 

OMAHA— 
\V.  G.  Higgins,  318  S.  15th. 
J.    E.    House,    C.    E.,    415,    1st    Natl. 

Bank. 
G.  T.  Prince,  27  Neb.  Natl.  Bk.  Bldg. 
Andrew    RoMevfrater,    Cy.    Bufyr. 
Thos.  Shaw.  526  Paxton  Blk. 

PLATTSMOUTH— 
E.  E.  Hilton,  Cy.  Engr. 

ST.  PAUL— 
Robt.  Harvey,  Cy.  Engr. 
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SOUTH  OMAHA— 

Herman  Beal,  Cy.  Engr.,  City  Hall. 

A.  L.  Davis,  GlasgoTWb  Blk. 

J.  Kiewitt.  Jr..  4  Murphy  Blk. 

W.  S.  King. 

O.  M.  Zander,  Pioneer  Blk. 
SUPEKiOR- 

W.  H.  Green,  Cy.  Engr. 
YORK- 

A.  B.  Codding,  Cy.  Bngr. 

NE3VADA. 

CARSON  CITY— 

W.  W.  Coleman. 
VIRGINIA   CITY— 

W.  T.  Moran. 

NEW   HAMPSHIRE. 

BERLIN— 

Edwin  S.  Bryant,  Cy.  Engr. 

C.   B.    Gifford. 

A.  D.  Lawrence. 
CHARLESTON— 

Sam'l  Webber. 
CONCORD— 

W.  B.  Howe,  Cy.  Engr. 
DOVER— 

Asa  M   .Mattice  . 

W.    C.    Ogden,    6    Gushing    St. 

A.    T.    Ramsdell. 

J.  Ed  Richardson. 
KEENE— 

Fred  W.   Towne. 
LACONIA— 

F.   G.   Berry. 

E.    R.    Davis,    Cy.    Engr. 

Wm.    Nelson. 
MANCHESTER— 

Bartlett  &  Gray. 

Dudley    &    Doherty. 

Samuel  J.   Lord,   Cy.   Engr. 
NASHUA— 

A.  W.  Dean,   Cy.  Engr. 

Chas.  E.  Emerson,  5  Fletcher. 

Geo.   B.   Pearson,   262  Main. 

A.  H.  Saunders,  70  King. 
NEW  CASTLE- 

J.  W.  Walker,  U.  S.  Govt.  Engr. 

NEW  JERSEiY. 

ATLANTIC  CITY— 

Ashmead    &    Hackey,    42  R.    E.    &   L. 
Bldff. 

Henry  H.  Cross.  22  Law  Bldg. 

Jno.   Hackney,   City  Engr. 

H.    G.    Harris     &     Co.,   1304     Atlantic 
Ave. 

S.   Lutherbfrg.  242  Rosemont  Ave. 

Elias    Wrisht.    24    N.    Penn   Ave. 
ATLANTIC    HIGHLANDS— 

T.    J.    Emery. 

A.   C.   Hurley,   Cy.   Engr. 
BEVIORLY— 

Charles   Stokes.   Cy.   Engr. 
Br.OOMFIET.I>— 

A.   H.  Olmsterl. 


BRIDGETON— 

Walter  M.  Sharp,  Cy.  Engr. 
BOONTON— 

Chas.  F.  Hopkins,  Cy.  Engr. 
CAMDEN— 

Louis  F.  Bodine,  305  Market  St. 

Levi  C.  Farnham,  City  Engr. 

Henry  S.  Haines,  313  Temple  Bldg. 

Henry  J.  Sherman,  313  Temple  BM( 

Earl  Thompson,  301  Market  St. 

Jacob  H.  Yocum,  302  State  St. 
DOVER— 

Smith  &  Jenkins,  Cy.   Engrs.    . 
ELIZABETH— 

Wm.  H.  Luster,  Jr.,  Cy.  Engr. 
ENGLEWOOD— 

Wm.  V.  Van  Blarcom,  Cv.  Engr. 

fre:ehold— 

N.  J.   Conover. 

GARFIELD— 
C.  W.  Holliday,  Cy.  Engr. 

GLOUCESTER  CITY— 
A.  A.  Powell,  Cy.  Engr. 

HACKENSACK— 
Lemuel  Tx)zier,  Cy.  Engr. 
P    E.    Van  Buskirk. 
Alfred  W.  Williams. 

JERSEY   CITY— 
Robert  C.  Bacot,  1  Montgomery  St 
William   Baxter,   17   Emory  St. 
Gustav  Blau,  Jr.,  709  Grand  St 
Charles  B.   Brush  &  Co.,   1  NewaA 

St. 
Robert  H.  Daly,  76  Montgomery  St 
Earle  &  Harrison,  1  Montgomery  SL 
Feprls  Garwood,  98  Hudson  St. 
Emil  Gull,  19  Charles  St. 
E.  W.  Harrison,  1  Montgomery  St 
William  H.   Hooker,  138  Montgomery 

St 

Charles  Hopper,  259  Washington  St 
Edward  W.  Insley,  344  Central  Ave. 
John  C.  Payne,  1  Montgomery  St 
P.  San  ford  Ross,  277  Washington  St 
William  L.  Ross,  277  Washington  St 
Van  Keuren  &  Co.,  Gregory  &  Van 
Vorst  Sts. 

LAMBERTVILLE— 

Frank  M.  Wilson,  Cy.  Engr. 
LONG  BRANCH— 

J.  Wesley  Seaman,  Cy.  Engr. 
MONTCLAIR— 

Frank  W.  Crane,  Cy.  Engr. 
MORRISTOWN— 

Arthur  S.  Pierson,  Cy.  Engr. 

NEWARK— 
Frank  E.  Alblnger,  164  Market  St 
Charles   P.    Baldwin. 
C.  Melville  Borrie,  757  Broad  St. 
Thos.  Crenny. 
J.  &  W.  C.  Ely. 
A.  Faber  du  Faur,  22  Nichols  St. 
Adolph  Faber  du  Faur,  jr.,  127  Elm 

St. 
W.   P.   Field,  763  Broad  St. 
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-Continued. 

'.  Field,  PrudenUal  Bld^. 

SCO  &  Barkhorn.  748  Broad  St. 

H.  Gardner,  7S4  Broad  St. 
d  R.  Halsey.  161  Market  St. 
i  B.  Hedden,  22  Clinton  St. 
3r.  Hooper.  238  Washingrton  St. 
a  R.  Kinsey,  10  South  St. 
ch    Bros.,    770    Broad    St. 
r  B.  MarUn.  101  S.  11th  St. 
McMurray.  22  Clinton  St. 
Mitchell.  18  9th  Ave. 
lueller,  810  Broad  St. 

Owen.  800  Broad  St. 
L  Palm.  43  Magrnolia  St. 
d  S.  Rankin.     Cy.     Engrr..    873 
d  St. 

:  C.  Sacconi.  800  Broad  St. 
Scarlett,  226  Market  St. 

Sherrerd.  City  Hall. 
ion   Van    Duyne     &     Son,     800 
d  St. 

0  Vanderpool,  757  Broad  St. 
Witzel.  8i9  Broad  St. 
RUNSWICK— 

Atkinson.  Cy.  Kng^r. 

E- 

r.  Crane.  252  Main  St. 

e  B.  Hedden,  20  Walnut  St. 

W.  Hodgkinson.  18  Can  field  St. 
&  Taylor.  242  Main  St. 
i  P.  Olcott,  252  Main  St. 

V.  Reimer,  249  Mfeiin  St. 
RA— 

S.  Haines.  C^.  Engr. 
C- 

K.  Irving, 
k  M'atson. 
30N- 

m   AV.    Christie,    Paters*  n   Sav- 
Inst.  Bldg. 

Ferguson,  152  Market  St. 

1  J.  Harder,  Cy.   Engr. 
Smith,   Passaic  Water  Co. 

AMBOY— 
Homman.  Cy.  Engr. 
PSBURG— 
Smith.  Cy.  Engr. 
iY- 

H.   A.   Adams,   c*y.    Engr. 
^NK— 

m  S.  Sneden,  Cv.   ?:iigr. 
W3LT— 

tenkins.   Cy.    fingr. 
IRFORD— 
Watson.  Cy.  Engr. 

Acton,    Cy.    Eriirr. 

AMROY- 

Thomas.  Cv.   K.'.lt. 

ORANGE-^ 
Taylor.   Cv.    H.  -jr 
;UNNA— 

G.    Force.    Jr. 
T— 
ieller,  Cy.  Engr 


TRENTON— 

R.  Albert,  22  Walnut  St. 

J.  P.  Anderson.  439  Bellevue  Ave. 

H.  W.  Bradley.  201  Hudson  St. 

H.  Barton.  41  Yard  St. 

R.  B.  Budd.  240  Hamilton  Ave. 

J.    S.    Chambers,   jr..   193   Brunswick 
Ave. 

C.  B.  Dahlerren.  510  W.  State  Ave. 

C.  C.  Haven.  City  Hall. 
.    F.  J.  Eppele.  530  Perr>-  St. 

G.  Johnston.  418  Market  St. 

C.  D.  McClary,  Riverview  Cem. 

N.  R.  Montgomery.    185    Greenwood 
Ave. 

W^  T.  Morgan.  29  Charles  St. 

J.  C.  Nevins,  211  Clay  St. 

A.  J.  Swan,  21  N.  Olden  Ave. 

E.  G.  Spilsbur\',  216  W.  State  St. 

H.  V.  Thompson,  917  Carteret  Ave. 

J.  L.  Watson,  137  E.  State  St. 
VINELAXD— 

E.  C.  Potter,  New  York  City. 
WESTFIELD- 

H.  C.  Van  Emburgh.  Cy.  Ekigr. 
WEST  KOBOKEN- 

Robert  Gnw.  Cy.  Engr. 
WOODBURY— 

Wm.  M.  Caitor.  Cy.  Engr. 

KE^'    MBXICO. 

AI^BUQUERQUE— 
E.    B.    Cristy. 
Hill  &  La  Driere. 
H.  D.  John.'^on. 
Pitt  Ro.«*s.  Cy.  Engr. 

<;aiii.si;ai>— 

B.  A.  'Symffi^r,  Cy.  Engr. 
ROSWELI^ 

C.  R.  Carr. 
Mark   Howf-II. 
M.  Kinney. 

\V.  M.  \{oit\,  ry.  Engr. 
SANTA     KFO 
J.  I>.  ZlrnirK-rrniiii,  Cy.  Eng« 

NMW  YOHK. 

ALHANV 

llol'.'iri'    AlldlcWH. 

K«lw;inl   A.   licuMl.  Htair   I'Jngr. 

.lohn    ci'llnrji.    Cy.    Kiigr. 

V\  III     I'l.rMoii   .linlMoii,   Hlal«*    Hall. 

Il.iiiijin    II     ItiiHM   ^    HoMH.    121   Stajte. 
AI/rAM'»N'r 

\V     I-;     Lji  l''i»uiilnln. 

AMMTIJtl'AM 
i- 1. 1  lilt    I".     «'niM.-.   Cy.    Engr. 

A I   III   Ki; 
I)      |. .     AnrMiii.    <'v.     lOngr. 

MA  III 

I  (I, I.I      M      Lvnri,    i'y.    Engr. 

ItlfiHIIAM'I'nN 
ti     |(;     MohicH-.    Cy.    Engr. 
I  *lMiiiiiir.«»    I'JiiKhiM-rlng   Co. 


Wi^^WfecTOHV  OF  AMERICAN  CEMENT  INDUSTotP^B 

BUFFALO- 

HAMILTUN- 

Harry    B.    Alonson. 

E.   L.   Klngaburj-.  Cy.   Engr. 

F.  V.  B.  Bardol.  Cy.   Engr. 

HAVER8TRAW— 

H.  T,   Butlolph,  13  Clly  Hall. 

Chas.  M.  Hilton,  Cy.  Engr. 

ChftB.  H.   DbvLb.  SS  Cedar  St. 

HOHNBLI^VII.LE^ 

George   C.    Diphl,   SS6  Blllcott   Sq. 

F.  W.  Dalrymple,  Cy.  Engr. 

John  F.  BllBworth,  Pronklln  &  EagLe 

HORSEHBAD3- 

BtN. 

M.  Rickey,  Cy.   Engr. 

3.  J.  FlBldH.  Ch.  Hngr.  BxpOBlllon. 

HUDSON— 

B.  B.  Guthrie,  m  Elllcott  Sq. 

H.   K.  Bishop.  Cy.   Engr. 

K   H.   Knapp.  2S0  Unwood  Ave. 

John  Franklin. 

Geo.  A.  Bicker.  702  Bllicoll  8q. 

F.  G.  &  O.  n.  ailkes.  171  Ellloott  Sq. 

C.  P.  Darling. 

O,   F.  WiEtOra,  79  Woodlawn  Av». 

ITHACA- 

3.  F.  Wltmer.  716  Blllcott  Sq. 

J.  P.  Sradlny,  Cy.  Engr. 

CANANDAIOIIA- 

G.  8.  Williams. 

Harry  Welch,  Cy.  Engr. 

A,  B.  Wood. 

CANIBTBO- 

JAMESTOWN— 

J.  H.  ConssloB,  Cy.  Engr. 

Geo.  W.  Jones.  Cy.   Engr. 

E.  W.  Pearce- 

JOHNSTOWN- 

Janies  W.  Miller.   Cy.  Kner. 

LeBlie  R.  Smith,  Cy,   Engr, 

KEEBEVILLB- 

CARTHAGE- 

A.  Blselow. 

J.  P.  Brnwiisll.  Cy-  Engr. 

KINGSTON- 

COHOES— 

Geo.   N,    Bell.   Cy.    Engr. 

C.  H.  Van  Auken.  Cy.  Edbt- 

P.  E.  Clarke. 

COLD  gPRlNC-S- 

E.    B.    Codwlae. 

Wra.  Barns. 

Wilgott  Kllngber^, 

COHNING- 

James  E,  Phlnney, 

Rebt.   O.    Hoyl.   Cy.   Engr. 

I-AKE  PLACID- 

CORTLAND- 

Geo.  T.  ChelllB.  Cy.  Engr. 

Henry  C.   AJlen,   Cy.   Engr. 

LANCASTEat— 

W.  B.    Lanareth, 

W.  M.  Small,  Cy.  Engr. 

DUNKIRK- 

LANaiNQBCRGH- 

James  P.  MorrlBsey,  Cy.  Bngr. 

C.  E.    Hlcka.  667  Sd  A-ve. 

EAST  AURORA- 

LBROY— 

GleD.    Hanllaten,    Cy.    Engr. 

Frank  Hlder,  Cy.  EiiKr. 

Geo.   Olmatead. 

LESTERSHIRE- 

EAST  HAMPTON— 

9.   M,    Balrd.   Cy,   Engr. 

LITTLE  FALLS- 

BLMIHA- 

S.  E.  Babcock. 

Conaidlne  &  Waltl. 

B.  T.   E.   Lansing. 

John  C.   Ingrahani. 

John  McComb,   Cy,   Engr. 

P.  B.  ieach,  Cy.  Engr. 

I.OCKPORT— 

RaiiBOra  T,  Lewis.  119  Caldwell  Ave. 
J,  B.  Bawllns. 
PAH  ROCKAWAY— 

Chaa.  H,  Cornea,  City  mOg. 
Jullua  Prehaee,   Central   Blk. 

A.  J.  Bogart. 

MALONB- 

Morrell  Smith. 

H.   M.  Conant. 

PIBHKILL-ON-THB-HUDSON- 

W.  R.  SeoReia,  Cy.  Engr. 

E.  B.  Bumated. 

FULTON- 

Joseph  H,  Clark.  Cy.  Engr. 

O.  C.  Breed.  Cy,  Engr. 

MATTEAWAN— 

OBNBVA- 

C.  B.  Van  Slyck. 

Wm.  Church,  Cy.  Engr, 
GLENS  PALLS- 

MIDDLBTOWN- 

Jos.  Mtchaelson. 

Van  Allen  Harris. 

Gro.  P.  Blade,  Cy.  Engr. 

Chas.   H.   Smith,   Cy.  Engr, 

GLOVBRBVILLB- 

NEWBURGH- 

E.  Brown  Baker. 

Charlet  Caldwell,   Cy.  Bngf. 

A.  A.  Beat  He. 

Frank  B,  literbrook.  " 

F,  L.   ComHtock. 

Fred   M.    Bneed,    A,    6«   3d,   8t, 

Chae.  Flake,  Cy.  Engr, 

J.  D.  Van  Btiren. 

GOBIIEN— 

NEW  ROCHELLB— 

V.   K,    Mllta. 

Clarence  3.  Haskell.  Cy.  Bngf. 
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tK  CITY.    BOROUGH    OF 

.YN— 
lien.  MunJdpnl   Bids- 
"BserBon,   Miinldpal    BLdg. 

idger.  ISB  Montague  Si. 

rker.  Munldpnl  Bl<1g. 

.rlleic.  Municipal  BMk. 
artlett.  ISS  MnntaKHe  SI. 

Lrllell.  1S67  Broadway. 
tescome,  8<  Broadway. 
Btea.  Munioipa!  BLdg. 
Berry.  4  Court  Square. 
•choir,  4  Court  Squiirfc 
Bckeiuidse.  168  Monlagrie  St. 
Fown,  SOO  BUBhwick  Ave. 

ton.  Municipal   BldR. 
Brush.  Municipal  Bids. 
Uck.  Si  Broadway. 
M^nKbam.  ISB  Montague  St. 
Frne,  SCO  Pulton  St, 
iToy.  301  Fulton  SI. 

MutiitTt|>al    BLdg. 
M  Uonlague  8t. 
■cker.  Municipal   BIdg. 
Varoosi,  Municipal  Bldg. 
taryea,  jr..  «4  Broadway, 
QvlnaEe,  498  Leo  nan]  at. 
ryer,  168  Montague  St. 
iiribaull.  Borough  Hall. 
M'ley.  ZIB  Montague  St. 
ijrth.  Municipal  Rldg, 

»n,  Cropaey  Ave.  &  Bay 

.   9ie  DeKalb   Ave. 

Beacli.  189  Montague  St. 

rt,  MunltdpaJ  BIdg. 

kiodman,  4  Court  Square. 

Unmond.   Munlciiial  Bldg. 
nd.  Municipal  Bldg. 

|wley,  84  Broadwuy. 

Out.  Municipal  Bldg. 

Ob*.  «  Court  Square, 
r  Johnson,   84  Broadway, 
ley,   84  Broadway. 
^SBley.  84  Brnadway, 
itchica,  4  Court  Square. 

84  Broartway. 

Ebvtfa,  Municipal  Bldg 

loney,   1091   Atlaniiv   Ave. 


AVh'  I'ur*  Vil)i—an,nkiua—OorMnu 
Ailoliih  Salmon.  4  Court  Sqiia 
Richard  Gchermerhorn.  340  Ful 
Joseph  Strachan.  Municipal  Bldg.    li 
J    A.  Tlllcy,  S4  Broadway. 
Q.  W,  TlllHon.  Municipal  Bldg, 

A.  S.  Tuttle.  Municipal  Bldg. 
<■,  S.  Voorhees.  16  Court  at. 

B.  M.  Wagner,  Municipal  Bldg. 

C.  D.  Ward,  Municipal  Bldg, 
R.  N.  Wheeler.  Municipal  Bldg. 
e.  3.  White.  Municipal  Bldg. 
LaiarUB  %Vlitte.   Municipal  Bldg. 
J,   D.  Wllkens,  84  Broadway. 

C.  a.  WIUlamB,  84  Broadwnv. 

R.    I,.  WUllamB.  2*4  Montague  St. 

(J,  K,  Winslow.  Munldpal  Bldg. 
XRW   YORK  CITY.  BOROUOHS  OF 

M.VNHATTAN  AND  BRONX— 

W.  I.  Alms.  35  Broadwav. 

T.  n.  AUaon,  3»  Cortlandt  St, 

Aiiderson  «  Murphy.  HJohn  St. 

C.   \V.  Atkins.  IS  Broadway. 

Asher  Atkinson,  203  Broadway. 

\V     A.  Aycrlgg.  ICE  Chambera  8L  1 

E.  C.   Bacon.  !S  Cortlandt  St. 

W.  3.  Bncot.  1  Broadway, 

W.   J,   Baldwin.   1(17  W.   !7lh   St.     i 

Ball  &  CorbPH.  39  Cortlandt  St. 

C    J.   Balthasar.  JP6  Broome 

O.  W.  Barnes.  5S  Broadway. 

H.  P.  Barr.  141  Brnadway, 

Barry  A  Co..  SB  LiberJ^  St, 

8.  L.   Bartholomew.  171  Broadwal 

C,   J,   Bales,    I2B  Liberty  St, 

J.  L,  Bauer,  SS  BIhle  House. 

Wllhelm    Bauer.    32    Nassau    SI. 

W.  t..  Beard.  61  W.  10th  at. 

W.    B.    Beckley,   I?  Park  Row. 

W.  D.   Benedict,  31  NasMu  St. 

W,  R,  BerghJlB,  IB  Cprtlandf  81 

Gerald  Barry,  XO  Broadway, 
W.  H.   Blrkmlre.  396  Broadway. 

Joseph  Bljur.  »t  Broad  St, 

J.    L.    Blackwell.  Inc.,   !0  Broad 

Oscar  Bloch.  1123  Broadway. 

Harrison  Blunt.  874  Broadway. 

John  BOKart.  40  Wall  St 

A,  P,  Boiler.  1  Nassau  St 

R.   P.  Bolton.  3S  Nassau  St. 

A.  L,  Bowman.  71  Broadway 

P.  T,  Brady.  81  Cenire  St, 

Paul  Brandoer.  46  Libert 

H.  W.  Brinckerhotr.  4B  H 

W,    H,    Briethaupt 

J.  EI.  Brooke..  45  Broadway 
Tho3.  E,   Brown.  Jr..  71  Broadw; 

C-   C.    Buokner.  11  Wall  St. 
Anrtrew  Bryaon.  29  Broadway. 
C    O.   Buchanan,   143  Libem-  3t. 
C.  W.  Buchhola.  21  Cortlandt  St, 
Building  ft  Sanitary  Inspection  Co., 
874  Broadway.  — 

■  II,  Bull.  IB  Park  Row, 
B,  Burtiank.  IS  Wall  St. 
irhorn  *  Granger.  »  Liberty  Bt.M 


I   Broadway] 


JTeii'  Vork  CUy—Mnnhatta  imnd  B,-onr— 
Cimlinueii. 
3.  W,  Burke,  la  Broadway. 
W,   E.    Burke.   2BS   Brnadway. 
Burnett  &  Talnter.  lU  6th  Ave. 
J.  T.  Butt,  11.1  NaeSHu  St. 
Cady,  Berg  &  See.  31  E.  nth  St. 
P.  B.  Candor,  11  Pine  St. 
Carrere  &  HaBllnKS,  A. 
A.  A.  Cary,  D6  Uberty  St. 
Cbambera  &  Hone,  m  New  St. 
J.  Park  ChannlnB.  33  Park  PI. 
Chimney  Construction  Co.,  99  Nassau 

Bt, 
Wro.  1*  Church.  8TJ  Brnndwny. 
J.  J.  Clare,  736  Summit  St. 
Clark  &  MacMullen,  42  B.   2.M    St. 
C.  I^  Clarke,  31  Nassau  9t. 
T.  C.  Clarke-,  1  Nassau  SI, 
"W.   Q.   Clark,   IISJ   Broadway, 
T,  C.  Clarke,  13T  Duane  St. 

A.  W.   Colwell,  3B  Cortlandl  SI, 
F.  A.  Coketalr,  20  Broad  SI. 

J,    J,    Cone,    71   Broadway. 

J.  V.  Ctmndl,  Produce  Exchange,  A. 3), 

Constable  Bros,,  22  E.  16th  St. 

F.   S.  Cook.  JSO  BroadwdV. 

Theodore  Cooper.  35  Broadway. 

Cooper  &  Wegand.  1133  Broadway. 

F.  O.  Coining.  IB  Broad  St. 

B.  Ii.   Corlhell,   1  Nassau  Bt. 
Robert    Crawford.    332   F.    43a    St. 
W.  W,  Crehore,  39  Corllandt 

J,  J.  R.  Croea,  68  Broad  St. 
Foster  Crowell,  18  Broaaway, 
W.  C,  Culver,  136  Liberty  St, 
J.  T.  Culyer,  58  Park  Row. 

B.  A.  Dare,  120  Broadway. 

J.  H.  Darlinston,  31  Pine  St, 

C.  H,  Davl^  7  Cedar  St. 
Clarence  Delafield,  59  Maiden  I.ane. 
Harold  De  BsaslolT.  15  Broadway. 
De  Raaalatr  &  McNulty,  181  William 

St. 

D.  H.  Dixon,  27  William  St. 
W.  J.  M,  Dobson.  7  Dey  y 
A.  L.  G.  Doty,  21  State  St. 
DrewBon  Co..  5  Beekman  St. 
Jamea  Dubois  &  Co..  11  Broadway. 
J.  G.  Dudley,  29  Broadway. 

P.  H.  Dudley,  SO  Pine  St. 
LoulB  Duncan.  71  Broadway, 
P.  A.  Dunham,  220  Broadway. 
R.  F.  Dunham,  220  Broadway. 
Eastwick    Enginecrlns   Co.,    Ltd.,    21 

Park  Row. 
Emmens  &  Strong,  1  Broadway. 
Engineering  C 


F,  J,  Fsldhig.  4fi  Broadway. 
a.  p.  Parley,  IW  Broadway, 
Field  &  Everett.  43  Cedar  S 
Q.  S.  Field,  1  Broadway 


*  CHy- 


iiiAnUaii  and  I 


Con  rip 

W,  P.  Fleli].  SI  Union  B^Unn 
Floy  &  Car|>cnter.  220  BroadV 
Ford,  Bacon  &  Davis,  Mt  Btn 
Camcbell  Ford.  ES  Wall  Bt. 
Fonter  &  Green.  132  5tb  Ave. 
W.  C.  Foster,  11  Broadway, 
Qen.  L.  Fowler,  53  Brgaawny. 
A,    E.    Foye,    11    Brnadway. 
Francia    Bros,     &    Jelielt,  Inc 

ISth  St. 
W.  P.  Frepman,  SO  Corllanilt  L 
W,  K,  Freeman,  11  Park  Ro« 
Freeman  A  James.  5S  Broad. 
W.  H.   Frllchman.   10  Wail  Bt 
C.    O,    H.   Fritzohi      "      "" 
W.   J.  Fryw.  X  Corllandt  Bt 
Alphonao  Fteley,   H  W. 
J.    H.   Fuertea,    1(10  WIl 
G.    W.   Puller,    220  Broadwtr; 
O.  C,  Gayiey,  160  Broadway. 
W.  P.  Gcrhani,  33  Union  Sfl, 
R.   W.  Gibson.   A.   5A   Broad 
G.    E.   Glfford,   120  LJberty  St 
A.    C.    Gllderaleeve.    39    Cortls 
R.  S.  Gllleapie,    380  Broadway 
F.   C.   Glasser,    HT  W.   liBth 
0.    J.    aoidmBrk.    29    Broadwa 
J,    M.   Goodlll,   100  William  S 
F.    H.    Gottlieb.    136   Liberty 
H.    1j.    Gould.    1    Broadway. 
Gray-Smith   Engineering  C0„ 

K.  A.  Greene.  141  Broadway. 
Geo.  S.  Greoie,  113  Broadwa 
GriggB,  Jr..  97  Cedar  B 
,e  &  Greene,  11  Bniad« 
B.  Suion,  S410  M  Ave. 
r.  Gunnell,  132  Nqssau  tH. 
1.  S,  Hadaway,  Itff  Libes 
HnKiie,  3B  CortUud 
Dally  Ave. 


Gree 


S.   S.   1 


John   Hat 


,   119   I 


Hippolyte 'Hardy,  30  Broad  : 
T.  B.  Harlng,  136  Liberty  8 
Boht.  L.  Harris. 
Haakins  &  Coffin,  3!  Broad 
•:.  H.  Haswell,  1808  Park  H* 
G.   8.  Hayes,  111  5lh  Ave. 
Alien  Hazm.  223  Broadway 
W.  I-  Hedenberg,  108  PUH. 
Jiio.  Heerderan,  44  Broadwa.;^ 
G.  C.  Kenning.  220  Broadwa) 
Rudolph  Hertng.   "   ■ 
A    B    HeiTlck,   130  Liberty 
.r.  SI,   Hicks,  19  f-arlc  — 
W    !T,   Hildcbrand,   1  Broadi 
R.  1^".  Hlldreth  &  Co     33  Bm 
(5fo.   Hill,  150  Sth  Ave. 
a.  C.  Hlllman.  816  Forest  Am 
Hill,  Quick  &  Allen    WO  WlK 

F.  E,  Hitickley.  30  Broad  Bt.. 

G.  D.  Hiscox,  361  Broadway. 


Melan   Arch 

Broadway. 
Henry    Me. 


ts  &  GlaHEow.  31  Nnssau  SI. 

'"     it  &  Co.,  71  BroHdway. 
!chlnsan.  71  Broadway. 

1.  3S  Broadway. 
U.  K  Cortlaiidt  SI. 

loll.  IM  Liberty  St. 


in,  41  Uberly  8( 

11  Broadway. 

U  Wall  Bt. 

.U.  A..  IBU  6th  J 


t.  a»  Broadway, 
1.  H  Wmiam  8L 

in,  M  Cortlandt  8t. 
X«nde,  2C  Broad  St, 
EdowIm,  26  Cortlandt  St. 
^UW,  tat  Klnsabiidee  Bd. 
taaer,  n  Broadway, 
ancBMer,  99  Nassau  St. 
ij72  Trinity  Plat-e. 
.   2ffi    W.    Slat,    St. 
ioi-,  KM  Broadway. 

..  IS  Cortlandt  St. 
Co.,  »  John  St. 
Dtllhon.  11  Broadway, 
L,  1788  Broadway. 
I  SMriKUea,  553  W.  Z3d  St. 
Jnat.  129  W.  4Zd  St. 
Mentiial,   H  CVdar  St, 
'  S  Broadwa:', 
tttU&B  Co..  fd  BrnailwRv. 
IMIMI,  W  Cortlandi, 
'Ip,  SS  Park  Ruw. 
t  K  Park  How, 
,,fil  BroadWiiy. 

,    1.1    Whitehall 

;t  29  Broadway. 
■    -J  Corllrndl. 

Ul  Broadway. 
ice  £.  3Sd  St. 

29!  Broadway. 

la,  J  Brnadway. 

lAU  Broadway. 

WOl   BoiUgat=    Ave, 
^ntOEb.  150  Nassau. 


211  Broadway. 
(S  Wall  St. 
—  Fifth  Ave. 
no  W,    lillh  I 
IT  Park  Row, 


r. 


,  115  Broadway, 
juiius  meyer.  55  Broadway, 
C.  B.  Meyera,  3  Union  S-iuare  W. 
Frank  Miller.  »9  Cortlandt. 
Hew  Miller,  ]»  Broadway. 
Klliik^n  Bros.,  11  Broadway. 
MoTTat  &  Hewllt,  10  R  S3d  St 
Jotin  Monks  &  Son.  130  Water  St. 
C.  K.  Moore,  11  Brondway. 
E.  c.  Moors.  130  Pearl  St. 
G.  S.  MorlBon.  35  Wall  St. 
Otlo  A.  Mo»ee,  49  Eii.'hange  PI. 
William  Muesef,  1?  Park  Row. 
J.  N,  Murphy,  11H  Nassau  91. 
C,  H,  Mj-ers.  4,°!  Broadway. 
August  Namur.  35  BroHdWHy. 
8.  M.  Nftr,  ISO  Libeny  81, 
Ni-w    England      EnglneerinB    Co.,    KB 

Broadway. 
H.   B.   Newhall.  Jr.,  Z6  Cortlandt  St. 
E.    P.    North.    160  Nassau    St. 
Oloott.  Pearn  &  Prelp,  IS  Broadway. 
L.  F.  OIney.   99  Nassau  St. 
Andrew  Onderdonk.  1  Broadway. 
Opdyce  &  Thompson.  17  Park  Row. 
J.  F.   O'Rourkc,  17  Park  Row. 
Osborn    Co.,    45    Broadway. 
OBlerberg  &  Sutton.  11  Broadway. 
J.  P.  Padelford.  i*i  W,  108th  SI. 
Charles  Paine  &  Son,  32  Park  Placa, 
Q,    H.    Paine.  "aS   Park    Pluce. 

B.  H.   ParBona.  »7  Cedar  81. 
Harry  de  B.  Parsons,  22  William  St. 
W.  B.   Paraona.  23  William  St 
Paulson  Bros..  HI  Brosdwav, 

C.  B.  PearcB,  97  Cedar  SI, 
J,  J,  Pearson,  tU  Wall  SI, 
Peters  &  Roberts.  U  Broadway, 
Phillips   &    Worthlngton,    u   Broad- 

E,  H.  Phtpps.  22(1  Broadway. 

Pierce    Well    Engineering    &    Supply 

Co,,   136  Liheny  St, 
Ferdinan.1  Pontflchel,  18  Warren  St. 
Geo,  D,  Post.  A,,  33  B.  17th  St. 
R,  B.  Post,  51  Charolier  St. 
Post  &  MeCord,  289  fth  Ave, 
Alexander  Potter,  I5i)  Nassau  8 

John  Pownall,  150  Nassau  8t 

Bnice  Price,  A, 

A.  B,  Proctor.  Jr.,  Ill  5th  Ave. 

Pur*y  &  Henderson,  7S  Bth  Ave, 

G.  W.  Randall.  1123  Broadway. 

J,  C.  Randolph,  15  Broad  St. 

P.  E.  Raque-,  2S9  4th  Ave, 

W.  B.  Heed,  Jr..  ira  W.  121st  St. 

W,    B.   Reed,  621    Broartwnv. 

Thorburn  Held.  120  Liberty  i 

"W.  P.  Reld.  220  BroBdway. 

Frederick  Relnvrt,  280  BroaOwor.  ' 
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(U},Mi,iitd. 
E.  P.  Roberu,  22  WiUlam  St. 
NathanlBl  Roberts.  160  5th  Ave. 
J.  M.  Robinson,  15  Broad  3t. 
C.  W.  Boepper,  45  Broadway, 
Barnard  Rolf.  39  Cor  tl  an  at  St, 
A-  J.  Hosal.  36  Broadway. 
Ferdinand  Huttman,  45  Broadway. 

E.  S,  Safford,  £51  Broadway. 

P.  A.  SanKulnettt^i  3ft  Cortlandt  3t. 
LIvlOBflton  Sattei'lee.  40  Broadway. 
P.  H.  Sawyer,  IIW  Broadway. 
N.  L.  SchlOBH,  39  Cortlandt  Bt. 
a,  M.  Soot,  11  Broadway. 
11.  &.  Seaman,  40  Wall  St. 
A.  P,  Sears.  20  Broad  at. 
I.  A.  ahaler.  i-T  William  St, 
Shedd  &  Sarle.  i2  Broadway. 
J.  C.  Sheridan,  7  Rector  St. 
Jos.   Simmons,  35  NassBD  St. 

F.  W.   Skinner,  IWl  WllUam  St. 
Small  &  achurmann,  SK  Broadway. 
AUBUStus  Smith,  3ft  Cortlandt. 

C.  W.  Smith,  21  Broadway. 

F.  H.  Smith,  16  Exchange  PI. 

T.    R.    Smith,  IBfl   Broadway. 

J.  P.  Smlthers.  Jr..  40  Broadway, 

Snare  &  Trlest,  39  Cortlandt. 

C.  H.  Bnow,  Unlverallv  HighU. 

SooyBmith  &  Co.,  Tl  Broadway. 

J-  F.  Sorzana  (flrm  ofl.  n  Broadway. 

E.   a.   SpllHbury  Engineering  Co.,    4." 

Broadway. 
T.  "W.   aprague,  97  Cadar 


Co., 


0  5th  J 


erUig 


jctlne 


Starr  Bngrlneerlng  Co,.  250  Broadway, 
Henry  Steers,  Jr..  1   Broadway. 
Stone  &  Thnrstrin,  220.  Broadway. 
'Herman  A.  Stiauax.  29  Liberty  SI. 
E.  I..  Street.  M  Wall  81. 
atmctural    Engineering  Co.,   39  Cort- 
landt St. 
C.  W.  Stewart,  33  Broad  St. 

B.  J.  Sullivan,  220  Brcjadtray. 
James  Symington,   IB  Exchange  PI. 
G.  A.   Taber,   108  E.   23a   SI. 
Caesar  Teran.  102  PiiHop   St, 

C.  P.  Temey,  123  Liberty  31. 
E.  Q.  Thomas,  31  Ctdnr  St. 
G.  H.  Thomson,  51  E.  44lh  St 
T.  K.   Thomson.  17   Park  Row, 
H.  C.  Tbompeon,  13fi  Liberty  St 
».   H.   TInaley.   102  Fulton   St. 
"W,  H.  Titus.  3  Union  Square,  W. 


Sfew  York  City-Man 


R.  p.   Tomassek.  HI  W^.   iSlll! 
C.  H.  Tompkins,  120  l,lb< 
A,  B.  Tower.  1133  Broadw    . 
Tower  &  Wallace,  SOS  Broadway, 
F.  M.  Towi,  M  Broadway. 
C.  a.  Towle,  220  Broadway. 


iitH 

8~ 


4  War 


a  St. 


J.  C.  Traulwlne,  Jr.,  27  ^ 

A.  W.  Trotter,  71  Brofliiway. 

B.  W.  Tucker,  15  Cortlandt  St. 
G.  R.  Tuska,  62  Williams  St. 
01u(   Tjbertt,    39   Cortlandt. 
United  Construction  Co.,  IT  PatKI 
United  BnglneerlnB    l 

Co.,   17  Park  Row. 
J.  a  Van  Home.  Tl  Bi 
FrankUn   Van   Winkle,    39  CortW 

St. 
H,  L.  Vanzlle,  II  Broadway. 
i.\  G.  Vetmeule,  203  Sroadvay. 
A,  L.  Von  Bauer,  1123  Broaaway- 
p.  Von  Bnisparger,  35  Naaa 
J.  A.  L.  Waddell.  11  Broadway, 
Waddell    &    Montgomery.    71   Ttt 

Geo.    Wadnian.   33   Stuyves 
Walker  A  Btldhara,  874  Broad 
J.    F.    Ward,    45  Broadway. 

J.   D.  Waring,   45  Broadway. 
Waring,    Chapman   &      Farqill 
Broadway 

C.  S.  Warner,  188  W.  146tb  81 
W.  H.  D.  Washington.  1  Br< 
John  Walerhouse,  71  Broad w 
A.  L.  Webster,  3  Broadway. 
W.  H.  Welgbtman,  2ft  BroaS 
J,  H.  Wells,  32  Nassau  9t. 
3.  C.  WdFkopf.  n  Stale  St. 
Wetmore  &  Lendsing,  UD  Llbl 
G,  A-  Wheeler.  2S3  Broadw&y. 
3,  Whinery,  95  Liberty  St. 
J.  T.  Whistler,  52  Broadway. 
W  H.  White,  32  Fine  St. 
F.  8.  Williamson.  256  Broadi 
Fremont  Wilson.  6E  Ualden  Ij 
H.  G,  Winn.  121  B.  «th  Bt. 
A  R.  Wolff,  130  r  ■ 
Woltmann.  Keith  &  Co.,  11  W 
E.  J.  Wood  Co..  243  Broadway 
Chaa,  Wyeth,  1  Madlaon  A^ 
A,  J,  Zerbe,  II  Broadway. 
J.   K   York,  52  Broadway. 


'''^r-rr.'iGEMENT  and  its  uses 
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3RK  CITY,     BOROUGH    OF 

s^S— 

IIS,  1  Town  Hall. 

:Laugrhlin,  Co.  Kngr. 

nd  Peralta,  4  Center  St..  Ja- 

Loemer,  20  Main.  Flushitig. 
I     Rutter,     Rockaway      Park 

us. 

ck   Skeen,   411   Lockwood    St.. 
:ity. 

mith,  24  Jackson  Ave.,   L.  I. 
Tait,  5th  &  Jackson  Ave.,  L. 

• 

an  A  1st,  702    Vernon,    L.     I. 

►RK  CITY.     BOROUGH     OF 
OND— 

Yeeman,  New  Brighton. 

Hillyer,  407  Richmond  Ter., 
Jrighton. 

?.   Morrison,    23    Rich    Ave., 
tichmond. 
acot.  Stapleton. 

Klein,  42  Harrison  St.,  Sta- 

1  R.  Yetman,  Tottenville. 
L   FALLS— 

C.  Johnson. 
Tones. 
^fcCulloh. 
?ry.  Cy.  Engr. 
'ONAWANDA— 

&  Snow. 
Qlth,  Cy.  Bngr. 
JURG— 
Ha  eke  t. 
e,   Cy.  Engr. 

:Tnsby.  Cy.  Engr. 
Sieber,  A. 

lllips,  Cy.  Engr. 

.  Harris. 

•nsby,  Cy.  Engr. 

Seeber. 

ue:— 

:    Son. 

F.  Smith,  Cy.  Engr. 

LLr- 

yrnolds.  Cy.  Engr. 

^VIS- 

hofield,   Cy.   Engr. 

:epsie— 

evoort.  54  Market. 

F'owler,  Cv.  Engr. 

URY— 

lade.  Cy.  Engr. 

^ER— 

lessing,  Cy.  EriKr. 

Brown.  16  State. 
Irafts,  97  GlMidnh'  Pk. 
jrshed. 


Hochester—Couiin  ued. 
E.  A.  Fisher,  Cy.  Engr. 
Gillette,  Hay  &  Gillette.  751  Powers 

Bldg. 
W.  C.  Gray.  418  Powers  Bldg. 
J.  H.  Grant.  City  Hall. 
Horace  Jones,  142  State. 

E.  Kuichling.  209  Clinton  A.ve  ,  J.'. 
Geo.  W.  Rafter.  63  Kenwood  Bldg. 
John  C.  Ryan.  118  Arcade. 

W.  R.  Storey.  711  E.  &  B.  Bldg. 
W.  J.  Stewart. 

J.  N.  Tubbs.  207  Wilder  Bldg. 
ROME— 

F.  A.  Coleman.  Cy.  Engr. 

G.  S.  Hook. 
Knight  &  Hopkins. 
Geo.    C.    Schillner. 

RONDOl'T— 

Geo.    X.    Bell.   Cy.   Engr. 

P.  Edwin  Clarke. 

Jas.  E.  Phinney. 
SALAMANCA— 

K.  Kelsey.  Cy.  Engr. 
SANDY   CREEK— 

S.  E.   Wheeler.  Cy.  Engr. 
SARATOGA   SPRINGS— 

J.  S.  Mott.  Cy.  Engr. 

SCHENECTADY— 
J.    Leland   Fitzgerald,   Cy.   Engr. 
J.  M.  Jackson. 
Ollu   H.   Landreth. 

L.    B.    Sebring. 
D.  C.   Smith. 
SIDNEY— 

James  L.   Clark.  Cy.  Engr. 
SING  SING— 
C.  E.  Cartwright.  S.  Highland  Ave. 
C.    S     Gowen. 
W.    E.    Horton,   James  St. 
SOLVAY- 

^  James  M.   Gere,   Cy.   E^ngr. 
SYRACUSE— 
James  B.    Cahoon,   639  Onondaga   St. 
W.   B.   Cogswell. 
Allen    &    Farrington. 
Rhesa  Griffin,   307  E.    Genesee  St. 
Geo.  E.   Higgins.  84  Wieting  Blk. 
H.  C.  Hodgkins.  610  W.    Onondaga. 
Thomas    H.    Mather,      38    Nottingham 

Bldg. 
Geo.    A.    Morris,   102    Holland   St. 
Henry  T.  Reach,   City   Hall. 
H.    Soiile. 

Russell   R.    Stuart,    Cy.    Engr. 
Charlfs   A.    Sweet,    252    James   St. 
James  G.  Tracy,  406  S.   A.   &  K.  Bldg. 

TARRYTOWN— 
Ward  Carpenter  &  Son. 

D.  S.    Merritt. 

E.  J.  Wulf.  Cy.  Engr. 
TONAWANDA— 

D.  M.   Greene. 

J.  B.  Snow,  Cy.  Engr- 
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TROY— 

Edward  R.  Gary,  Cy.  Engr. 

Gary  &  Roemer,  Times  Bids. 

John  Flynn. 

W.  G.  Raymond. 

Palmer  G.   Ricketts,   17  1st. 

Martin  Schenck. 
TUPPER  LAKE- 

W.  R   La  Fountain,  Gy.  Engr. 
UTIGA- 

C.  W.  Adams,  132  Oneida. 

F.  K.  Baxter,  102  Blecker. 

L»e^  is  Glifford,  Jr. 

Paul  Ij.  Schultze,  Cy.  Engr. 

R.  W.  Sherman. 
WAL,t)EN— 

Ghas.    Galdwell,    Cy.    Engr.,      P.     O. 
Newburgh. 
WARWICK— 

Henry  Pelton,  Cy.  Engr. 
WATERTOWN— 

F.   A.  Hinds. 

C.  O.  McComb,  Cy.  Engr. 
WHITEHALL— 

A.  D.   Bartholomew,   Cy.  Engr. 
WHITE  PI.AJNS— 

J.   M.   Farley,  Cy.  Engr. 
YONKERS— 
Wm.  H.  Baldwin,  45  Washurton  Ave. 
E.   Sherman  Gould. 
C.  V.  Leliva,  Cy.  Engr. 

NORTH   CAROLINA. 

ASHEVILLE— 

B.  M.   Lee,  Cy.  Engr. 
CHARLOTTE— 

Fingal  C\   Black. 
Haydrn.    Wheeler  tSI:    Slocum. 
Hook   (t    Sawyer. 
K.    r.    Milbiini. 
r.    A.    Sprat t.   Cy.    Kngr. 
GRKKXSIiOHC)— 
Frank    A.   Peirce. 

hkxi)i:hs()x-- 

A.  < '.   l.inthiciini. 
RA!  i:i(ni 

\V.    '/,.    Illakr.    (^•.    Kn«r. 
R(.)('KIN(;UAM— 

W.    L.    l-:\.r.it. 

SALisinin" 

N.  K.  Sc:il<'S.  Cy.  En^r. 
WILMIXdToX 

J.    (\    Chasr. 

Jm^     II.    McK.-.-,    (\v.    Kiiirr. 
WIXSToX 

J.    1..    I  ill  (I  low. 

J     <  ).    M;.m  u»lei\    ( 'y.    HtiKr. 

.\Oin'll    DVKOTV. 

FAK':()    - 

Hancnrk    Tiros. 

J.   (  »'Sh«-a. 

Sam.    ]'\    Crabh.-.   Cy.    Knprr. 
GRAi-'TOX— 
E.    I..    Ross.   (\v.   Engr. 


GRAND  FORKS— 

J.  J.  Smith,  Cy.  Engr. 

W.  S.  Russell. 
JAMESTOWN— 

B.  P.  Tilden,  Gy.  Engr. 

OHIO. 

AKRON— 

W.  D.  Chapman,  504  Everett  Bld| 

J.  A.  Gehres,  Court  House  Squai 

Paul  Bros.,  230  Main  St. 

John  W.   Payne,  Cy.  Engr. 
ALLIANCB- 

W.  B.  Hunt. 

O.  W.  Pfouts,  Cy.  Engr. 
ASHLAND— 

F.  T..  Nied  rheiser,  Cy.  Engr. 
ASHTAiaiLA— 

L.  A.  Amsden. 

F.  E.  Bissell. 

H.  E    Mann,  Cy.  Engr. 

Abner  D.  Strong. 
ATHENS— 

J.  R.  Sands,  C;-.  Engr. 
BE  Ll^  AIRE— 

A.  J.  Norton.  Cy.  Engr. 
BE  LLE  FONTAINE— 

Gimo  &  Fisher. 

Jas.  G.  W.  Wonders,  Cy.   Engr. 

BOWLING  GREEN— 

E.  L.  Spafford. 

L.  U.  Fraker. 
BRYAN- 

Schur»T^an  «^  Consaul. 
CAMBRIDGE— 

O.  M.  Hoge,  Cy.  Engr. 
CANTON— 

L.    E.    Chapln. 

G.  M.    Kaufman.   Central    Sav.  B 
Bldg. 

E.    J.    Landor. 

Robt.    Ostermayer.    1211    S.    ('level 
Ave. 

L.  W.  Thomas.  12.3  Tuscarawas  St 

Guy    Tilden.    Schaefer    Blk. 

Plillil)  II.   Weber.  Cy.  Envr. 
CAHROLLTON— 

J.    D.    T>iinc.    Cy.    En^r. 
CARTHAGE— 

E.    F.    Layman.   Cy.    Engr. 
CELINA— 

A.   W.    Fi.shbaugh. 

Martin    Lutz.    Cy.    Engr. 
CTTTLLTCOTHE— 

John    F.    Cook. 

Walter   M.    Dawley. 

H.   M.   Read.   Cy.   Engr. 
CINCINNATI— 

Louis  F.  Boeh,  413.5  Florida  Ave. 

Wm.   H.   Booh,  City  W^ater  Work! 

G.  Bou.^earen.  2C  Floor  City  Hall 

J.    R.   I'rf  (  n,   Countv  Engr 

M.   D.    Burke.   -KM  Pike   Bldg. 

Clinton  Cowen.  540  Main. 

C.  N.  Danenhower.  1426  F:im. 

George  AV.  Diekmeir.  211  15th  St. 
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ti — Continued, 

Duwelius,   127  E.   Sd. 

'.  Dowson.  2617  Cleinview  Ave. 

law   &   Punshon,    Glenn    Bldg. 

md  Uace. 

.  Engle,   1530  Lincoln  Ave. 

Ford,  Jr.,  1050  Wesley  Ave. 

Goldfogrle,  Dennlsjn  Hotel. 

M.  Harper,  1546  Bay  miller. 

Harrison,  County  Surveyor. 
Bros.,   Hopkins  &  Linn. 
W.    Hill,    35   Glenn    Bldg. 

•  S.   Hobby,   610  Lincoln  Ave. 
Hosbrook  &   Son,   65  Plcktring 

> 

•ook      «&       FerrlM,       429       Pike 

• 

Huge,  9th  and  Main. 

Knorr.   County    Engineer. 
Krug,  County  Engineer. 
Layman,  32  E.  3d. 
.  Locke,  40  K  3d. 

Mathewson.  4222  Chambers. 

E.  Morris.  2846  Harrison  Ave. 
Newcomer,  11  Ma.sonic  Temple. 
B.  Punshon,  Chief  Engineer  B. 

A. 

F.  Randolph  Co.,  232  E.  5th. 
E.    Rasinsky,    1641    Clayton. 
Read,   32   E.   3d. 

Rugg   &   Co.,   340   Main. 
Schmidt  &   Co..   215   E.   4trt  St. 
G.   Smith,  Jr.,   M.   E..  11  Ham- 
Bldg. 

ngel.    409   Pike    Bld«. 
Stanley,  Chief  Engineer  B.  of 
.  City  Hall 

A.  Stewart.  517  Johnston  Bldg. 
Stichnath.    Shaw   Ave.,    Hyde 

•  E.   Sullivan.   (Mty    Hall. 
Jundmaker.  County  Engin«'or. 
P.  Tharp,  810  Neave  Bldg. 

Tozzer,   4211   TurriJl. 

AVulfekoetter.     Jr..     H     Ihil- 
Blk. 

.    G.    Wulff.    SpriDjr    Clrnve    & 
i  Aves. 
VlLLE— 

Vbprnethy,  Cy.   Kns^r. 
Fuller. 
McMananry. 
owery. 
^AND— 
S.   Barnum.   A..   X«'\v   I-^niirland 

Boalt,    45   Outhwait*^    Avp. 

BoffrardiiM    0.««lMirii   Kim*.  <'<»., 
ru  Iil«lK'. 

L.   Cobb.  L'.'o:'   KiKli.l    Ave. 
i  C.  Cookf.    11   H.'uj-h   Place, 
ulley,   4   RfdcH    St. 
Tarrington,  r>oi)  ( >s])orn   Bldg. 
rl.   Haupt,  ?:'.   Kdg^ewood  Place. 


f  'lereland — ( 'ontin  iied. 
•Chaa.    W.    Hopkinson,    A.,   50   Euclid 
Ave. 

A.  Lincoln  Hyde,  New  England  Bldg. 
Marvin  W.     Kingsley,    Supt.    Water 

Works. 

C.  F.  Lake,  Owboru  Bun:.  Co., 
Osborn  Uldm*. 

Chas.  F.  Lewis,  307  Cuyahoga  Bldg. 

Walter  Miller,  407  Perry-Payne  Bldg. 

Benjamin  F.  Morse,  E.  &  A.,  36 
Cheshire  St. 

J.  P.  Ogden,  Engr.  of  Pavements, 
City  Hall. 

The  Osborn  Kuigrlneeriuft-  Co.,  On- 
bum    Bldg:. 

J.  T.  Pardee,  Engr.  of  Bridges,  City- 
Hall. 

Isaac  K.  Plerson,  416  Cuyahoga 
Bldg. 

Albert  H.  Porter,  403  Osborne  Bldg. 

M.  E.  Rawson,  762  Genesee  Ave. 

Walter  P.  Rice,  Dir.  P.  W.,  City 
Hall. 

John  N.  Richardson,  A.,  262  Pros- 
pect St. 

Geo.   S.   Rider.  G04  Century  Bldg. 

Jas.  Ritchie,  Cy.  Engr.,  Hickock 
Bldg. 

L.  T.   Schofleld.  A.,  338  Erie  St. 

Chas.  F.  Schultz,  354  Superior  St. 

Chas.  H.  Strong,  622  Cuyahoga  Bldg. 

Henry  C.  Thompson.  20  Benton  St. 

Joshua  D.  Varney,.  53  Public  Square. 

Wellman-Seaver  Eng.  Co..  1404  New 
England   Bldg.     . 

CLY DE- 
NY.   E.    Gillett. 

COLUMBIANA— 
J.    G.    Beatty. 

COLl'MHUS— 

B.  F.   H>weii.  2S  E.  State  St. 
Henry  Cordes. 

John   Courtright.   347  S.    High   St. 
F.    J.    Fisher,    23    E.    State   St. 
M.    H.    Gates,    23^^    N.    High    St. 
Julian    Griggs.    City    Engr. 
E.  A.  Kemmler.  City  Hall. 
E.    IC.   Legg.  4V2  Pioneer  Blk. 

B.  R.   Marble,  23  E.   State  St. 

('has.    E.    IVrkins,    Chf.    Engr.    State 

B.  P.  W. 
K.   J.   Picard/59  Clinton  Blk. 
Snow  &  Barbour,  85  N.  High. 
I-'rank   Snyder.   23  E.   State. 
J.  A.  Taft,  23  E.  State. 

CONNEAUT— 
r.   IT.   Slater.   Cy.   Engr. 

COSHOCTON— 
.fohn    A.    Hanlon. 

CRESTLINE— 

C.  W.    Babst,   Cy.    Engr. 
CUYAHOGA   FALLS— 

Hosea  Paul. 


DAYTON- 

Harry  J.  McDarsh, 
H.  E.  Tiilbol  &  ('o. 
F.  M.  Turupr.  Cf.  Bnicr. 

Henry  F.  Tobcreii.  City  En 
DELAWARE- 

J.   B.   Tafigarl.   L'itj    Engr, 
BAST   LlVERPOOl 

A.  W.  Scolt. 

John  A,   GeorEe.  Cj,    Engr 

Adolliti    Frttz.  ■ 
BLYRIA— 

Wm.    H,    St'urleB, 

C.   H.   Sqow,    Cy.   EiiBr. 
FINDLJV.Y— 

J.  w'.  S.  Relgle.  Cy.  Engr, 
PRBMONT- 

Henry  IIugheB,  Cy,  Engr. 
GALION— 

J.  W.  Atkinson,  Cy.  Engi'. 
QALLlPOLia— 

M.  F.  Xifonard. 


AriuE 


WlLllHm 


GENEVA— 

B.  P.   Hewet,  Cy.   Engr, 
GLENVILLB— 

The  Walter  P.  Rice  Bng 
land,  Cy.  Engrs. 
GREENVILLE-- 
~W.  D.  Brumbaughj,  Cv.  ' 

C.  O.    LUCHH. 

HAMILTON— 

I^  A.  Dillon,  City  Engr. 
HARTWELI^ 

H.  C.  Innea. 
1 RONTON— 

F.  G.  Leete.  Cy.  Engr. 


Boion  Bmlth,  Cy.  Engr, 
KENTON— 

W.  W.  My  era,  Cy.  Engr. 

Alei.   R.    Taylor. 

O.  P.  WDaon. 
LAKEWOOD- 

Robt.  Wager. 

R.  J.  Wood.  City  Bner. 
LANCASTER- 

A.    E.    Bretz, 

Jno.  N.  Wolfe.   City   Engr, 
LBBANON- 

Franli    A.    Bone. 

W.   R.   Kemper,   City  Engf. 

Wm.   McCole. 

P.   O.   Monfort. 
-Webb  Smith. 
LBIPSIC- 

D.   W.   Seltz.   Cy.    Engr. 
LIMA— 


1. ..IN  DON- 


LORAIN- 

E.  C.   Lfiofburrougb. 

C.  H.  Snow,  Cy.  Engr. 
MADISON  VILL.E— 

Asa  Hasbrook. 
MANSFIELD— 
,1a cob    Laird.    Cy.    Engr. 

F.  F.    Buhnitzer. 
V.  Bedding. 

MARIETTA— 

E.  p.  Gates.  Cy.  Engr. 

W.  P.  Mason.  310  Front. 
MARION- 

J.    XV.   Scoti,    Cy.    Engr, 
MARTIN'S   FERRY— 

Abram  Lash.   City  Kngr. 
MARYSVILLE— 

J.  C,   Kennedy,  Clly  Engr. 
MASSiLLON— 

D.  C.    Bnrton,  City  Epgr. 
MIDni.EPORT— 

Thoa.  Head  ley. 
Thus,   MiddJelon,   Cv  .Ensr. 
M IDDLETOWN— 
Fraiik    Doly,     City     Engin«fi 


MINGO  J 

Jamee  I*  Cox.  City  Engil 
MT.   VERNON— 

A.   CaSBlll.    Cy.   Ensr. 
NAPOLEON— 

C,  N.  Schwab,  CUy  Engr. 
NETO'ARK- 

N.  H.  Brown,  Cy.  Engr. 
NEW  PHILADELPHIA- 

J.  H.  Booth,  City  Eagr. 
NILES— 

Wm,  WilHon,  City  Engr. 
NORTH    BALTIMORE— 

D.  W.  Leese,  City  Elngr. 
N  OR  WALK— 

John  Laylln,  Cy.  Engr. 

L.    B.    Mesnard. 
NORWOOD— 

Jas.  A.  Stewart.  Cy.  Ener. 
OBBRLIN— 

W^.  B.  Gerriali.  Cy.  Engr. 
OTTAWA— 

J.  S.  Carlwrighl.  Cy.  Engr. 
OTWAY— 

J.  W.  Smith. 
PAINISVILLE— 

Frank  M.  Barker,  Cy.  Bngr- 
PAUUJING— 

PIQUA- 

II.  E.  Wliltlock.  Cy.  Engr. 
POMBROY— 

Headly  &  Mlddleton,  Cy.  Bm« 
PORT  JEFFERSON- 

Chaa.  Counts. 
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UTH— 

1  Bratt.  11  Gallia. 

yan.  Cy.  Kngr.,  33  E.  8th. 

A.— 

Inton,  Cy.  Engr. . 

osbrook,    Cy.    Engr.,    P.    O. 
lati. 

rs— 

uthan.   Cy.   Engr. 

Yench.  Cy.  Engr. 
rawn. 

:y— 

jwer. 
Miller,  Cy.  £2ngr. 

Weddle,  Cy.  Engr. 

>use,  C>\  Engr. 

)KLYN— 

se.  City  Engr. 

lEXD— 

)lds,   19  E.    High   St. 

?ver.  25»2  E.  Main. 

laron.  Cy.  Ensr. 

.  Snyder,  57  W.  Main. 

Bird.  Conrt  Hoase. 

;VIT.LE— 

jrfman.  C>\  Engr. 

iston.    3rd    Ft.    Court    House. 

ters.  Cy.  Engr. 

iro««  ■,   Cy.   Kugr. 

Buxton,  T.  &  O.  *\  R.  R. 
lark.  2Q24  School  PI. 
X)k.   Law   Bldg. 
r.   Oakley.    The   Spltzer. 
phant.  1st  A.«.st.  <'y.  Elngr. 
Sherman,  fl.*?  Na.«?by  Bldg. 
ratton,  115  ^Tiam.  of  <:oTn. 
3- 
/hite.  Cy.   Engr. 

k'alkf-r.   Cy.    Plr.irr. 
lANDUSKY- 

Ireek. 

SwL«h«=-r.    ^  'v .    H  r  tr r 

RT— 

{?atty.  Cy    F>a^.' 

Rimer. 
)NETA- 

Craig^    Er.t: 
*;— 

ennis«^r.. 
•ickf-v    •         .-:   -  - 

eal'-;- 

:gton' 

arkr.- 
.T- 
Fanh*-. 
0\'*-rr'  <  ' 


WELLSTON— 

Thos.  M.  Davidson. 

Homer  Goddard. 
WILMINGTON- 

J.  A.   Brown,  Cy.   Engr. 

Alph   McKay. 
WOOSTER— 

J.  L..  Eberhardt.  Cy.  Engr. 
XENIA— 

G,  A.  McKay. 
YOUNGSTOWN— 

F.  M.  Lillie.  Cy.  Engr. 
Owsley  &   Boucherle,  A. 
David  M.  Wise. 

ZANESVILT.E— 
Henry  I.  Buell.  Cy.  Engr. 

OKLAHOMA  TKR. 

Gl'THRIE— 

J.   Foucart. 

Mr.    Bennett. 

T.    C.    Frazier,    Cy.   Engr. 
9HAWNEP>- 

W.  F.  Graves. 
PONCA   CITY— 

G.  II.  Brett,  Cy.  Engr. 

AI.BANY- 

C.  H.  Burggraf. 
COUv  Ai.I.lS— 

G.   V.  Bk*-lton,   Cy.    Kngr. 
PORTI^ANEK- 
^'m.   II.  i'yhuur,  i.y,   Knmr, 

D.  D.   CAHTko,   ('My   Hall. 

J.   H,  rMinnlriKhHrri,  filO  Chiim.  ^.'om. 
W.   H.    Kennwly.  Or*-,    U.   It.  ft  Nav. 

Co. 

E.  M.    r^assaruH. 
KUhard    Martin.   Jr. 
Whldd*Ti   &   I>:wiH 

AM.EN'rovv:; 

(i*'t,.   K    0<lhM.  f'UY  Kngr. 

Jinj,\,y  Kf.  W<lMharnp«il. 
Af/rOONA 

llJirv*-/    Mritofi.   City    KnKf 
AMIi/J:il 

Alh«rf    li'-'k. 

Jvlw    ''     Kv;inM, 

'n.'.rn;iit  H    Olllln.  ''v     Kngr. 

M'/irl-    Ifllf'-r. 

Ii    J'.     lri|.'.-."ll. 

A{iurj;v 

If       :•'.       MrnJih.       f'y.     Kngr..      I'.    O. 
7/ilk<i-.t».irr«- 
l-.I.A  Vl'.lf 

/      A      Af//'i'.'J. 
f.l^AVMf    I'Af.f.H 

if     'f      l:.:tk'r.    Cl'y    Engr, 
l;f  J,f.fJ'»:;TK 

/     ff     ■//«•»  x*l    f'y     Kriifr. 
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BELL.BVUB- 
Edeburn  &  Cooper,  Cy,  Engrs. 

bethliEhhm:— 

Lewis  J.  H.  Grossart,  ,23  S.  Main  St. 

R.     B.     Neumeyer,     Cy.     Engr.,     143 
Broad   St. 

William  B,  Spengler,  23  S.  Main  St. 
BIRDSBORO— 

Samuel  Rea,  Cy.  Engr. 
BliOOMSBURG— 

Jas.  C.  Brown,  Cy.  Engr. 
BRADDOCK— 

Wm.  Howat,  Cy.  Engr. 
BRADFORD— 

E.  N.  Uuruh,  A. 

P.  B.  Winfree,  Cy.  Engr. 
BRYN  MAWR— 

Sam'l  M.  Garrigues. 
BUTLER— 

C.  F.  L.  McQuiston,  Cy.  Engr. 
CAMBRIDGE  SPRINGS— 

H.  H.  Finney,  Cy.  Engr. 
CARBONDALE— 

Walter  Frick,   Cy.   Engr. 
CHAMBERSBURG— 

S.  D.   Culbertson,   Cy.  Engrr. 
CHARLEVOI— 

R.   Li.  Barnhart. 

Wm.  Lloyd,  Cy.  Engr. 
CHESTER— 

W.  H.  Karns. 

C.  H.  Ladomus. 
CLIFTON  HEIGHTS— 

Thos.    G.   Janvier,    Cy.    Engr. 
COATESVILLE— 

H.  G.  Book,  Cy.  Engr. 
COLUMBIA— 

E.    W.    Goerke. 

J.   Koch. 

Samuel  Wright.  Cy.  Engr. 
CONNELLSVILLE— 

S.  M.  Foust,  Cy.  Engr. 
CORKY— 

Nevin  R.  Dickson,  Cy.  Engr. 

G.   D.   Gilbert. 
COrDKKSPORT— 

Ora    L.    Nichols. 
CRAFTON— 

James  S.  Raring. 

crRWENSvn.Lp:— 

W.  A.  Moore,  Cy.  Engr. 
DERRY    STATION— 

J.  Jack  Neil.   Cy.    Kngr. 
EASTON— 

A.  Present t  l^\il\vell. 

l..(mis  A.   I^'ranciseo.  Cy.   lOiigr. 

S.    H.    Lea. 
EMPumrM- 

A.   11.    Shafer.    Cy.    Eni;r. 
ERiK 

Ben.   l'].    Hriggs.  Cy.   Engr. 
EVIORKTT— 

G.   W.    (^niard.   Cy.    Engr. 
FRANKLIN— 

T.  L.  Kennerdell.  Cy.  Engr. 

E.  C.  Read. 


HARRISBURG— 

F.  C.  A.  G.  Bergengren. 
HASTINGS- 

Jas.  Campbell,  Cy.  Engr. 
HAZELTON— 

A.  B.  Cel^x,  Poplar  &  Chestnut  Ste 

L.  O.  Emmerich,  201  N.  Laurel  St. 

Jas.  S.  Haring,  Cy.  Engr. 

E.  A.  Hess,  197  Peace  St. 

T.  S.  McNair,  Diamond  Ave.  &  Alte: 
St. 

I.  E.  Unstead.  91  N.  Church  St. 
HUNTINGDON— 

J.  Murray  Africa,  Cy.  Engr.^ 
INDIANA— 

Robt.  M.  Mullen,  Cy.   Engr. 
JENKINTOWN— 

Jos.  W.  Hunter,  Cy.  Engr. 
JOHNSTOWN— 

Geo.   Krueger. 

Lee  Masterton,  Cy.  Engr. 

Alex.  McKeever. 

Geo.  Wild,  A. 

Wilson  &  Kuhn. 
KINGSTON— 

Thos.  Wright,  Cy.  Engr. 
KITTANNING- 

R.  L.  Ralston,  Cy.  Engr. 
KUTZTOWN— 

A.  S.  Heffner,  Cy.  E^ngr. 
LANCASTER—  , 

Israel  Carpenter,  Cy.   Engr. 

D.   M.   Rothenberger. 

C.   E.   Urban. 

Jas.   Warner. 
LANSDOWNE— 

Thos.  G.  Janvier,  Cy.  Engr. 
LANSFORD— 

Wm.    J.    Dornbach. 

Chas.  A.  Rutter,  Cy.  Engr. 
LATROBE— 

Gebhart  &  Reed,  Cy.  Engrs. 
LEBANON— 

Thos.  R.  Crowell,  Cy.  Ensr. 

G.  W.   Hayes. 
LYKENS— 

Samuel    Cox,    Cy.    Engr. 
MANSFIELD— 

E.    N.    Bentley. 

Andrew  Sherwood.  Cy.  Engr. 

MAR  1  ETTA - 

Casjer   Eates.   Cy.    Engr. 
MAIK^H    CHUNK— 

Franz  Maekl.   Cy.   Engr. 
MDONALD— 

R.    F.    Hunter.    Cy.    Engr. 
M'KKES  ROCKS - 

S.  L.   Gardner.  Cy.  Engr. 
MEADVH.LK— 

W.    A.    Doane,    City    Engr. 
MKDLV— 

C.    M.    Broomall. 
MIDDLKTOWN- 

G'M).    S.    Mi.sh.    Cy.    Engr. 
MONONGAHELA  CITY— 

Geo.  T.  Jenkins.   Cy.  Engr. 
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GRTH— 
Brendlingrer. 
lETH— 

:  J.  Kunkle,  Cy.  Engr. 
rt  F.  WentB. 

::jastl.e— 

H.  McConahy,  Cy.  En[<r. 

"Woods. 
CENSINGTON— 

Ellis. 
).  "White.  Cy.  Engr 
STOWN— 

Calhoun,  606  DeKalb  St. 
W.  Corson,  7  E.  Airy  St. 
J  Cresson,  507  Swede  St. 
Im  D.  Patterson,  Cy.  Engr. 
I  EAST— 
Hill,  City  Engr. 
lUMBERLAND— 
J  G.   Dieffenbach,  Cy.   Engr. 
lLE- 

le  &  Miller,  Cy.  Engrs. 
FY— 
field   BnfiTineering   Co.,    237   Elm 

RueHH.  (  y.  Biiflcr..  City  Hall. 
N— 

Yerger,  Cy.  Engr. 

DELJ'HIA— 

ir     Albright.     908     Land     Title 

Alsop,  134  S.  3d  St. 
lliam  Baist.  906  Walnut  St. 
Balderston.  A..  411   Walnut  St. 
W.   Barnes,  1.34  S.   0th  St 
F.   Bertolett.  723  Hetnl   Bldg. 
Berthoud.     431    Odd    Pellows' 
pie. 
Birkinbine.   Odd   Felhw's  Tem- 

Boas,  14  S.   Broad. 
I,     Garrett       «&       RInlr.       -IO« 

IMt     St. 

T.   Boyt,  302  Walnut   St. 
S.     Budd.     1030     Withor.«!>oo.i 

lall  W.  Brown.  1023  WithiT.sixion 

tt    B.    Carter,      1202      Harrison 

t  C.   Clarkson,   TKi  Stf{''^'';i   <Ji- 
Bldg. 

&    Hubbard.      1414     S.    Penn. 
iro. 

H.     Clifton,      Spring     G.-irden 
er  Works. 

?s    W.      Collins,      WM)      WiUier- 
n   Bldir. 

Cooper.  614  N.   .3rd  St. 
Corson,   1212  Moiit^'oniorv   Av 
m  Cox,  201  AVnlnut   J»lacM. 
t    A.    Comminu^s.      th      (jirard 

Darlington,    l]2ti    RpmI    Estate 
it  Bldg. 

s  G.  Darrah.   94o   Dn-x.'!    nu\^. 


Philailelphia—(  'ontin  uvd. 

Howard  Deacon,  1103  Stephen  Girard 
Bldg. 

John  Jerome  Deery.  1015  Betz  Bldg. 

Chas.  F.  Douglass,  A.  1313  S.  l»th  St. 

W.    A.    Drysdale.    415    Hale    Bldg. 

M.  Ward  Easby,  909  Grozer  Bldfi. 

Joseph  D.   Ellis,  325  Walnut  St. 

Axel  H.   Engstrom,  517  Bullitt  Bldg. 

Henry  P.  Feister,  1011  Chestnut  St. 

Robert  A.  Fowden,  405  Hale  Bldg. 

Francis  Bros.  &  Jellett,  704  Arch  St. 

John  Eraser  &  Son,  A,  Imperial  Bldg. 

William  Copeland  Furber,  421  Chest- 
nut St. 

John  L.  Gill,  Jr..  302  Walnut  St. 

Richard  Gilpin,  421  Chestnut   l^ldg. 

William  S.   Gray,     1030     Witht  i\si^on 
Bldg. 

Robert    P.    Green,    1102    Stephen    Gi- 
rard Bldg. 

Haupt  &  Franklin.  906  Crozer  Bldg. 

Joseph      Hartshorne,      602      Harrison 
Bldg. 

E.  J.  Hedden,  14  S.  Broad  St. 

Magnus  HelLstrom,  572  Bullitt  Bldg. 

K    Hexamer  &  Son,  419  Walnut  St. 

Holt     &     Schober,     378     Philad-^lphia 
Bourse. 

Griffith  M.  Hopkins.  302  Walnut  St. 

H:.rn  &  Morris,  1227  Betz  Bhlg. 

R.  M.  Huston,  302  Walnut  St. 

Philip   H.   Johnson,   1123   lietz   Bldg. 

Emery  J.     Kerrick,  228     W.     Hortter 
St..  Germantown. 

Keystone  Engineering  Co.,  929  Chest- 
nut St. 

J.  Geo.  Klemm,  Jr.,  929  Chestnut  St. 

George  R.  Kurrie,  904  >Valnut  St. 

James   B.     Ladd,     1127     Real     Estate 
Trust  Bldg. 

Lnthliury  &  Simckinnii,  1019  Fil- 
bert St. 

Latta  &  Teriy.  1001   Chestnut  St. 

Ambro.se  E.   Lehman,   711   Walnut  St. 

Henry   J.    Lamb'irn,    704   Wi. her .-1)000 
Hldg. 

Pkiward    F.    Lummis,    4^.:;   Walnut   St. 

N.   S.   Lynch.   808   Walnut   St. 

Thomas  B.  Main,  1227  Stephen  Girard 
Hldg. 

Edward    V.    Mail  land.   2(1.   2.S()   Urexel 
Bldg. 

George  M.   Newhall.    i:5G  S.   4th  St. 

Wm.   H.  Millard,  1103  Stfphen  Girard 
Bldg. 

Edwin  P.   Monroe.   1345  Arch  St. 

Howard    Murphy,    260   S.    3d   St. 

Ernest  W.  Nay  lor,  501  h  St.  and  Lan- 
caster Ave. 

Quimby     Engineering  Co.,     915   Ridge 
Ave. 

John   A.    Patterson.    420   Walnut   St. 

Alexander  Rca.  stM)  Land  Title  Bldg. 

S.      Ifoward      Rippey.     1301     Stephen 
(Jirard   Bldg. 
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WlailflpliM—Ctin  liminl. 
, Prank  C.  Roberts  &  Co-  iSle  Filbert. 
■.      Rondlnella.    W     Stephen 
Glrard  Bid*. 
_...s  Rodmun  Bcliultz. 
bsleman  flellera.  1.101  Stpplien  Glrard 

BldK. 
Wm.  L.  Simpson,  fith  *  Ilulltinwo'Hi 

StB. 

BtMl  &  WllKe.  1213  Filbert. 

ti  PresMH  StouBhton.  !««  Stt|>h*n 
Otrard  Bids. 

H  G.  Tboni,  Jr.,  1227  Stephen 

Glram  BidB. 

;.  Trautwliie.  Jr.,  267  8.  4th  Bi, 
tehn  C.  Trautwlne.  3d,  267  S.  «h  9t. 
"     e  F-  Triepei.  234  DiamomS  Bt. 
Barold  Van  Dutee.  427  Walnut  St. 
John    A,    Walton,    S218    Germantown 


PITT8BURO— 
Henrv  Aiken,  403  Levis  Bib, 
W,  W.  Anderoon,  810  Fenii  Bid?;. 
D.  ABhwortb.  32S  4th  Ave. 
J.   Cnrroll  Barr,  lUT  Carne^e  Biag. 
Wm.  Bradford,  331  4th  Ave. 

,    Bradley.  Jr.,   &   Co..  J23  4th 


Ave. 


Irown.  Cr-  Engr.' 


^lobert  Weave 
a.  S,  'Webflter. 

WorkB,  Bureau  ot 
William  R.  Webster 
^twrt  C.  Wood,  we 
.  llBon  BroB.  &  Co.. 
triniani   Wyllncr.   ] 

toaeph  H.  Young,  la 


532  Arch  St. 
h(.  Bngr.  Dep 


Gurran  ft  Huaaey,  215  4th  Ave. 
Samuel       Bleacher,       714       Hamilton 

BldK. 
F.   H.  Dravo  &  Co..  SIZ    L«wlB    Blk, 
Edeburn,   Cooper   Si   Co..     410     Grant 


BIdE. 

Ernest   L.   Parren,   66  PldeUty   Bldg. 
Freaae   &    Sperling,     Roan     Ave,     A 

Wood  St.,  Sta.  D. 
Prick  ft  Co..  Bl  Schmidt  Bldg. 
Q.  A.  and  Han.  TB  FIdeUly  Bldg. 
J,  T,   Graham.  61B  Times  Bldg. 
G.    P.   Greenwcod.  TlmeB  Blde- 
Hallsted  &  McNflugher,  «1  MtuionBI- 

hela  Bk  Bldg. 


It  is  Our  Business 

TO  MEl>P 

Your  Busii 

IF  YOU  MAKE.  SELL  OR  USE 

GCMCMT 

e  to  us  and  we  will  lell  you  what  we  can  jo  for  you. 
You  ought  to  know 

Municipal  Engineering  C( 


,  ARCHITECTS,  ETC. 


Eh.    Harlow    &   Co.,    701   Wood 

RVtlkensburB.  Pa.) 

U>.   HartrEck,  MS  Wo<er  St. 

m  Patterson,  52  Water  St. 

I  Huber   A    Co.,    TW    Ferguson 

DBroe.  &  Co.,  SOI  LewU  HLk. 
B.  Johnsan.  Ch(.  Eagr.  P..  C 
E  St.  L    B.  R. 

cjDDM  &  Co..  341  6ih  at. 

iJudd,   m9  Purk  Bldg. 

k   Kellert    &    Son,    6(13    Emiiire 


El>raond,  Tie  PerguBon  Blk. 
bi  l.aub.  n;  TelcpHone  lildg. 
Her  LiBughlln  &  Co.,  701  Lewts 


|.J.   L#wla,  •■O:  Times  Bldg. 
ieoit  tt  HcNtll.  4XJ  Dlamaiid  St. 
Hok  Melber.  a30  Standard  Bids. 
S.   B    Ullhollaiu]  Co.,     T14     itb 

^Bostaeerlne  Co.,  600  Westlng- 

■a  Moore.  4S3  5th  Bt. 

i  K.  Moree.  UU  Cnrtieele  Bldg. 

rcCabe,  «G  Fidelity  Bldg. 
SteClure,     Bon     &     Co.,     301 
B1U. 
IMoCrlckart,  S*7  5th  Ave. 
WcCully,  BOB  Gth  Ave. 
tald  &  Andrews,  Penn  Bldg. 
HcQretv,  OT   N-    Diamond  St. 
f  H.  McRobprts,  400  Grant  St. 


,    413   4 


134      Hl^hlord 


[flohinneller,  Slfi  Market  8i. 
i  Scbotte.  Jr.,  4M  4th  Ave. 
r&diuli.  HH  Lewis  Blk 

Shepherd,  City  Hall. 

hnlth,  4S1  4th  Avu, 

Bmlth.  IDII  Pnrk  Bid;;. 

hnyUie  &  0>  .  142»  Park  BMs. 

ITa^or,  flchmklt  Bids. 

Ifcylor.  847  Bth  Ave. 

tone,  Chf.  Ensr.  United  Trnc- 

Co. 

b  Crals.  A.,  Blasell  Blk. 

to  ft  Ulller,  4.%  4th  Ave. 

VThlte,  TBO  Park  Bldg 

D  White.  Jr.,  1114  Empire  BIdg. 
A     Davlaon,     91     '~ 


Thaltnaa  Wyas,  42&  Blsaell 

F.  A.  Yeaser  &  Co.,  1I2S  Park  L 
PITTBTON- 

Harry  Meyera,  City  Hnsr. 
POTTBTOWN— 

Horatio   Bunda. 

R.  B.  Shaoer,  Cy.  Engr. 
POTTS  VH.LE— 

Frank  O.  Clenienta. 

Wm.  S.  Pugh,  Cy.  Engr, 
PUNX8UTAWNEY— 


Ell  C 


r.  Cy.  1 


R.  8.   VunRenHBelaer. 
READING— 

Wm.  H.  Uechant.  53«  Penn, 

Sam-1  a.  Hoff. 

Alei,   Murdoch,  Cy.  Ensr. 
RIDGWAT- 

Harry  A.  Park. 

John  Morsuii.  Cy.  Ensr. 
ST.  CLAIR— 

Wm.   Wright,   Cy.   Engr. 
ST.   MARYS— 

BoK-  !•■  Millard  Cr.  Eagw 
SATHE^ 

3CRANTON— 

Jamea  Archbuld.  301  Board  ol  Trade. 
Edmund  A.  Bartl,  S20  Connetl  Bids. 


F.    L. 

Morgan    Davis,      Jr, 

chanse  Bids. 
Dunnlns    Enslneerli 

tlon  Co..  SOS  Mean 
George  W.   Eiigel,   4 


iS  _ 


Bids. 


Ex- 


Exahansa 

Grlinih.    2C    Coal    Exubanse 

lliam  M.  Marple.  116  Wyo,  Ave, 
Morrla.    A. 

leph    P.    Phillips,    City   Engr.   Oily 
la  11. 

T15     Conndl 


Wlllli 


Bldg. 


T.  W.  Thomson,   41S  York  fi 
Frank  G.  Woir.  413  Board  of  Trade. 
SEWICKLBY— 
T,   H,    Hirst. 


R,    I.    Wehber.    Cy.    Engr. 
9HAMOKIN— 

W.   U.    jury.   A.' 

F.    W.    V.    Loreni, 
SHARON— 

James  Nlcbolla,   Cy.    Bdet. 
BHARPSBURG— 

E.  c.  Hulbert,  Cy.  Ensr. 
NDOAH— 

W.  Q.  Gregory.  Cy.  Ensr. 
HOMElRSEa"- 

J,   S.   Harlng.  Cy.   Ensr. 
BETHLEHEM— 

R.  B.  Neumeyer,  Cy.  Bnsr. 
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SPRING  CITY— 

Isaac  P.  Rhodes,  Cy.  £ngr. 
STEELTON—    • 

C.  H.  Holler,  Cy.  Engr. 
Ij.  E.  Johnson. 

STROUDSBURG— 

Geo.  G.  Shafer,  Cy.  Engr. 
TARENTUM— 

E.  E.  Maurhoff,  Cy.  Engr. 
TITUS  VILrL.E- 

Jos.    Smith,    Cy.    Engr. 
TREMQNT— 

G.  M.  Beadle,  Cy.  Engr. 

E.  A.  Kaercher. 
WARREN— 

D.  F.   A.    Wheelock,   Cy.    Engr. 
WASHINGTON— 

John  M.  McAdam,  Cy.  Engr. 
WELrLSBORO— 

A.  Hardt,  Cy.  Engr. 
WEST  CHESTER— 

W.  A.   MacDonald,  Cy.   Engr. 
WILJCES  BARRE— 

W.  V.  Ingham,  Cy.  Engr. 

Albert  H.  Kipp,  A.,  77  Coal  Exch. 

H.  S.  Smith. 
WILKINSBURG— 

Freease   &   Spedling,    Cy.   Engrs.,   P. 
O.  Sta.  D,  Pittsburg. 

J.   H.   Harlow  &  Co.,   701  Wood  St., 
Pittsburg. 
WILLIAMSPORT— 

Geo.  D.  Snyder,  City  Engr. 
YORK— 

Henry   Birkinbine. 

Jas.  G.  Durbin. 

R.  B.  McKinnon,   Cy.  Engr. 
IIHODE2  ISLAND. 
BRISTOL— 

Eugene  Le  Clair. 
CENTRAL  FALLS— 

A^'illiani      Fuitoute        Keene,      Cy. 
Kng-r.,   H4   Cro««   St. 
NARRAGANSETT— 

T.   G.   Hazard,  jr.,   Cy.   Engr. 
NEWPORT— 

Wm.   P.   Buffum,  SOlVs  Thames  St. 

Philip  F.   Conroy,  1S3  Thames  St. 

Joseph  P.   Cotton,  201  Thames  St. 

W.  H.  J.awton,  24  Bellviie  Ave. 
PAWTUCKET— 

Geo.  A.  Carpenter.  Cy.  Engr. 
PROVIDENCE— 

W.  D.  Bullock,  City  Hall. 

Chas.  F.  C'hase.  75  Westminster. 

Otis  F.  Clapp.  Cy.  Engr. 

J.   V.   Dart,   City  Hall. 

Sam'l  M.  Gray,  10  AVeybosset. 

Shedd   &   Sarlo.   140  AVestminster. 

Alfred  Stone.  A.,  49  Westminster  St. 

R.   H.   Tin^ley.   75  Westminster. 

Edmund  B.  Weston.  SG  Weybosset. 
RIVERSIDE— 

J.    H.    Armington. 
WAKEFIELD— 

D.    L.    Holland.    Cy.    Engr. 


WOONSOCKET— 
J.  W.  Ellis. 
Frank  H.  Mills,  Cy.  Engr. 

SOUTH   CAROLINA. 

ABBBTVILLE— 

J.  L.  Johnson,  Cy.  Engr. 
ANDERSON— 

S.  O.  Jackson,  Cy.  Engr 
BEAUFORT— 

C.  C.  Townsend. 
CHARLESTON— 

J.  H.  Dingle,  Cy.  Engr. 
Fuller,  Dawson  &  Co.,  61  Broad. 
John  Gadsden,   Jr.,   50  Broad. 
Rutledge  Holmes,  50-52  Broad. 
Henry  H.   Johansen,   37  Broad. 
R.  B.  Olney,  Supt.  Sewers. 
Simons  &  Mayrant,  42  Broad. 
Earle  Sloan,  15  Broad. 

A.  W.   Todd,  63  Broad. 
CHESTER— 

James  Hamilton,  Jr. 
COLUMBIA— 

B.  Ho  Hey,    Hotel    Jerome. 

A.  Gamewell  La  Motte,  A.  &  E,  1200 
Main  St. 

D.  B.    Miller,    Cy.    Engr.  » 
Niernsee  &  La  Motte. 

S.   R.   Stoney,  1235  Washington  St. 
FLORENCE— 

J.  W.  Brunson,  Cy.  Engr.» 

W.  J.  Wilkins. 
GREENVILLE- 

J.  R.  Lawrence,  125%  S.  Main  St. 

J.   E.   Sirrine,  1(6  S.  Main  St. 
PIEDMONT— 

Jas.  Orr  Haynes,  Cy.  Engr. 

Wm.  Lee. 
SPARTANBURG— 

Howe  &  Olney,  67  W-.  Main  St. 

F.   H.   Knox. 

Ladshaw  &  Ladshaw,  10  Kennedy  PI. 

A.  Ma  dole,   58  Morgan  Sq. 
SUMM  ERVILLB— 

Henry  S.   Burden. 

SOUTH   DAKOTA. 

ABERDEEN— 

E.  W.  Van  Meter,  Cy.  Engr. 
ALEXANDRIA— 

W.  J.   Hull. 
BROOKINGS— 

E.   G.    Davis,   Cy.   Engr. 
DEADWOOD— 

J.  R.  Hickox,  Cy.  Engr. 

Francis  C.  Tucker. 

Vincent   &   Jewett. 
LEAD— 

J.   P.   Crick.   Cy.   Engrr. 
MADISON— 

W.  R.   Smythe,  Cy.   Engr. 
MITCHELL— 

W.   J.   Hull.   Cy.   Engr. 
RAPID  CITY- 

B.  E.    r.ovejry,   Cy.   Engr. 
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FALLS— 
.   Dow   &  Son,   A. 
Howe,  Cy.  Engr. 
A.  Pear,  A. 
I  Schwarz,  A. 
^TOWN— 

Brickell,  A. 
kV.  Carpenter,  Cy.  E«ngr. 

Rowe,  A. 
CON— 
Brewer. 
Bruce,  Cy.  Bnffr. 

Summers. 
iVilde. 

tbnnbsseie:. 

t  Grey,  Cy.  Engr. 

ANOOGA— 

rt   Hooke,    Cy.    Ena^r. 

Hunt. 
:SVILLE— 

Marable,  Cy.  Engn*. 

Wilson. 

N— 

Daniels,  Cy.  Bngr. 

Truex. 

MAN— 

d  Griffltt,  Cy.  Bngr. 

i'earsall. 

DN— 

Lancaster,  Cy.  Engr. 

/^ILLE— 

ann  Bros. 

Beaver. 

Moreland. 

Park,  Cy.  E2ngr. 
Waters,  A. 
ON— 
latcher,  Cy.  Engr. 

Seagroves. 
UB- 

Bell,  Cy.  Engr. 
w  J.  Bryan. 

&  Lovell,   Eauitable  Bldg. 

CREEK— 
Call. 
ILLE— 

&  Crelghton,  3  Berry  Blk. 
&  Young,  79  Cham,  of  Com. 
SI.  Leftwich. 
Locke,  1518  McGarock  St. 
Donald,  N.  C.  &  St.  L.  Ry. 
'man  &  Brown. 
tVashburn. 
SI— 

GrtfrKby. 

CITY— 
rdner,  Cy.  Engr. 

TBX.4S. 

r- 

Vlatthews. 

fcDonald  &  Sons,  706  Colorado 

P.  McPall,  Cy.  Engr. 

Rucker,  Cy.  Engr. 


BONHAM— 

W.  A.  Petus. 
BROWNSVILLE— 

S.  W.  Brooks,  Cy.  Bngr. 
BROWNWOOD— 

C.  N.  Davis,  Cy.  ESngr. 
BRYAN— 

M.  Nagle,  Cy.   E3ngr. 

P.   E.  Wellman.   A. 
CALDWELL— 

M.  D.   Rogers.  Cy.  Engr. 
CALVERT— 

D.  H.   I«>"anci8,   Cv.   Engr. 
W.   H.    Kirsch. 

H.   Osson. 
CAMERON— 

W.  M.  Crosswy,  Cy.  EJngr. 
CORPUS   CHRISTI— 

A.  M.   French,   Cy.   Kngr. 
CORSICANA— 

W.  M.  Elliott.  Cy.  Engr. 

A.   J.    Hook. 

A.  B.  Mothershead. 
DALLAS— 

R.   W.    Havens. 

B.  S.  Wathen. 
DUBLIN— 

R.    T.    Daniels. 
J.  C.   Williams. 
EL  PASO— 
Ed.    Kneezel. 

E.  Krause. 

Geo.   C.   Wimberlv,   Cy  .Engr. 
FT.   WORTH— 

S.   B.  Haggart. 

John    B.    Hawley.   Cy.    Engr. 

W.   B.   King. 

Howard  Messer. 

M.   R.  Sanguinet. 
GAINESVILLE— 

Geo.    Fisber. 

J.  G.   Garrett. 

H.   Hulen.   Cy.   Engr. 
GALVESTON— 

C.  F.  W.  Felt. 

R.   H.   Peek.  Cy.   Engr. 
HARRIMAN— 

Willard  Griffith. 

G.  W.  Pearsall. 
HENRIETTA- 

C.   B.   Patterson,  Cv.   Engr. 
HOXTSTON— 

James  H.   Berry,  105^  Main  St. 

William  Bradburn,  Court  House. 

Abraham  Cross,  1104  Preston  St. 

James  O.  Davis,  508^  Main  St. 

C.  W.  Lewis,  City  Hall. 

William  Mackintosh,  500  Klam  Bldg. 

John  W.  Maxcy,  203  Binz  Bldg. 

Geo.  B.  Miles,  213  Levy  Bldg. 

I.  Austin  Miller,  City  Hall. 

Samuel  E.  Packard,  212  Fannin  St. 

William  A.  Polk,  212  Fannin  St. 

Alexander  Potter,  500  Klam  Bldg. 

Charles  M.  Staples,  614  Dallas  Ave. 

Patrick  Whitty,  117^  Main  St. 


Prank  Hervey. 
MARLIN— 

R.   8.  Hunnioutt,   Cy.   Engr. 
MAK8HAL.L— 

C.  Q.  LfuicasCer. 
MeKINNEY- 

B.  H.  COLE.  Cy.  Kngr. 
NEW  BRAUNFELS— 

Alt  Rothe,  Cy.  Bngr. 
OR AN OH— 

J,  A,  Plnkston,  Clt)   Eiier. 
BAN  AN.TONIO— 

Thomas  Franltlln. 

Alfred  Giles. 

Geo.  B.  Hainea. 
;.  Q.  Tniefteart,  Cy,  Bngr, 
.  A.  Wahrenburgrer. 
BHBHMAN— 

..  Q.  Nash,  City  Eiigr. 
SULPHUR  SPRINGS— 

ichholder. 
TBMFXJS— 

F.  M.  Temple. 
TBRRELJ^ 

*HXAHKANA~ 

'.  L.  Lynch. 
WACO- 

~i.  Gurley,  Cy.  E:n8r. 
WEATHBRFORD— 
N    Carroll,  Cy,  Bngr. 

liGHAM   CITY— 
>*.   P.   Anderson,   Cy.   Bngr, 
MT.   PLEASANT— 

.   City  Engr. 
OGDEN— 

.   P.   Parker,   City  Engr. 
M.  a   Parker. 
PARK  CITY— 

r  MeLellaii,  Cy.  Bngr, 
Pope    &    LeiH. 
PATSON— 

1  Brlandaoti. 

C.  WtghtmaJi,   Jr.,   Cy.   Bt 
PROVO  CITY- 
Caleb  Tanner,  Cv.  Ener, 
"       ".  Watklna. 
BALT  LAKE  CITY— 

,  DoremuE,  128  I 


Second  West 


St. 

R.  C.  Gemmell,  !23  FeconO  East  St. 
W.  P,  Hflrdeaty.  ProgreM  Bldg. 
F.    C.    Kelaey,    Cy.    Engr. 
'W',    A.    Morey,    Engr.      Bridges     and 

BldBH.  R.  G.   W.  Ry, 
C,  L.  Stevenson,  AtlaE  BIk. 


F.    A.    Walker. 

C,  9.  Currier,  Vy.  tSnitr. 

BURLINGTON— 
V.  J.   Barbour.  B6  N.  Prosueot  : 
Frank  H.  Crandall,  City  Hall. 


Charles  U  Woodbury.  1S3  8L  Pan 
MONTPBLIER- 

Currler  St   Bmilh,  a  State  I 

F.  A.  Walker,  A. 
RUTLAND- 

Arthur   C.    Orover.    City   IQ 
WINOOBKl— 

V.   K.   Nash,  City  Bngr, 

TIKGIKIA. 

ALEXANDRIA- 

J.  C,  Ramoee,  Southern  Ry 
BERKLEY— 

R.  M.  Phelpa.  Cy.  Engr. 

Chas.  J.  Woodsend,  A. 


Robert  Grey,  Cy.  Bngr. 
DANVILLE— 

C,  A.  BsJIou,  Cy.  Engr, 
PRBDERICK8BURO— 

a,  S.  Bradford,  Cy.  Hngr. 
LEXINGTON— 

Hue  con  Engineering  Co. 

Wm.  G.  McDowell,  Cy.  Engr. 
L-yNCHBURO— 

J.  M.  B.  Lewis. 
NEWPORT  NEWS— 

Geo.   W.   Fltchelt. 

B.  A,  Mftrye,   Cy.  EJngr- 

P,  Thornton  Ma  rye. 
NORFOLK— 

Wm.  T.  Brooke,  Cy,  Bngr. 

Jno.   Graham,  Jr.,  236  Main. 


PORTSMOUTH— 

Ji.  C,  Cossell,  4M  High  8t. 
PULASKI— 


H. 


Cy. 


RICHMOND- 

C.  P.  E.  Hurgwyn,  81S  Main  St., 

W,  E.  Cutahaw,  Cy.  Bngr. 

H.  Frasier,  Chr,  Engr.,  C.  ft  O.  I 

Hydraulic   ^glneering   Co. 

Noland    &    Ba^ervllle. 
RIO— 

C,    M,    Bolton. 
ROANOKE- 

C.  S.   Churchill. 

J.  H.  Wlngate,  Cy.  Engr, 
STAUNTON- 

Carter  H.  Harrison,   Cy.  Ekgr.. 


ENGIN-EER&  ARCHITECTS.  KTO. 


•WABHUtaVOS. 

D— 

oBialn,  C7.  Qogr. 

LATCOM- 

Donovan. 

[C— 


3.  PoTtlaer. 

hauB,  GU  Plooeer  BIdg. 

ud. 

lompson,  Cy.  aasr. 

iAN— 

'K  &  SouneniBn, 

Weile,  Cy.   Engr. 

Wolfanj.  1003  A. 

B  &  KusHell   Co.,   Cal.    BIdB, 

L..  Taylor,  Cy.  Engr. 

^ALLA- 

.rk,  Cy.  EiiBr. 


AC 

ij!n>.>N- 

11.    KldwurU*. 

H.  uillvtt.  ly.  Eimr, 

ch 

Oil.  ITIdc. 

H 

Wllitluuvii. 

ASH1^NI>- 

1> 

1!.  S:(m|iw>n.  t'y 

UiiKr. 

ItAKAlltXI  - 

W 

i!,    K>iih,.lt.r,  t 

),    liiuir 

It 

«■.    M.'Piirliiiid. 

It 

K.  .•iiMv.ill,  Cy. 

Knui'. 

K, 

UKl 

II.  \Vh..,UT  A  1 

"■ 

n. 

r.  Illni-ki.l.,11.  fj 

ICimr. 

lii.^ 

I'K   laVKH    KAt 

I,» 

n. 

II.  I'DwcrH,  t'lly 

IttUtr. 

m,i 

i;fiki,u- 

.  I'.  w..irf,  m:\  m  avi-. 


KLHoy 
K.   Ililt-k, 

KijNUTti 


le,  337^4  Kaaawha. 
?ue.  IO)i  Capitol  St. 
enable.  S6  Capitol  St. 
tURG— 


■OUT  ATKINKUN 


idbuTD,  Cy.  E.:.Kr. 

BLRG— 

Harriwj:.. 
■liLK'J- 


MERRILI^ 

■■P 

Francis  E.  Mathews,   <.^-    Engr, 

CHEYENNE- 

G.   L.   Sturdlvant. 

W,  D.  Pease,  Cy.  Engr. 

MIliWAUKEK— 

RAWLINS- 

Samuel  D,  AusUn.  307  Grand  Ave. 

James  A.  Hansen.  A. 

Geo.  H.  BenzenbcrB,  «6  Jefferson  St. 

ROCK  SPR1NG3- 

Pred  Bredel.  tIS  ParweU  Ave. 

F.  A.  Manley. 

Christ  EtiBel  £  Son,  3D1  IGtb  St. 

SliERIDAN- 

PTBd'k  H.   Ford.   Si  Wisconsin  SL 

F,  C.  Williams,  Cy.  Engr. 

Meivln  W.  Goodhue,  204  Grand  Ave- 

WllUani  F.  Goodhue,  204  Grand  Ave, 

M,   a.   Parker. 

Albert  M.  FbiUtE,  428  Grand  Ave. 

Chas.  J.  Poetsch,  Cy.  Engr. 

CAN^UJA. 

R.  O.  Reinortsen,  458  JefCeraon  Ave. 

ALMONTE,  ONT.- 

Oscar  Sanne,  S»3  Hackett  Ave. 

Fred  Schneider,  468  Washington  Ave. 

AMHBHST,  N-  S.- 

Edmund P,  SpaldinK,  106  Mason  Ave. 

Charles  Campbell.  City  Ensr. 

GuHtav     Stelnhagen,      401     Germanla 

Bldfc. 

R.  Cratt  Hulme,  Cy.  Engr- 

Julian     V.     WrlKlii,     315     GDldsmltli 

BRANDON,  MAN.- 

BMe. 

H.  H.   ShlUtDKlam.   Cr.   EnicB. 

nbbnam- 

BROCKVILIJi,  ONT.- 

L.  C.  Hiorth,  Cy.  Engr. 

Wm.  B.  SmeiUe,  Cy.  Engr. 

NEIU-aVlLl-E— 

CALGARY.   AUIBRTA- 

C.  8.  Stock  well,  Cy.  Engr. 

G,  A.  Stewart,  Cy.  Engr. 

NEW  UJNDON- 

A,  W.  Millard.  Cy.  Engr, 

Wm.  HaU. 

OCONTO— 

CHARLOTTBTOWN.    P.   B.   I.- 

W.  B.   Hall.   Cy.   Engr. 

C.  B.  ChappBll. 

Harvey  W.  Leach.  Cy.  Engr, 

Jno.  P.  Nicholson,  Cy.  Engr. 

PORTAGE— 

CLINTON,  ONT.- 

C.  a  Corning,  Cy,  Engr. 

W.  J.  Paisley.  Cy.  EJogr. 

PORT  WA8HINGTON- 

CORNWALL.    ONT-- 

H.  G.  Cal,  Cy.  Bnfir. 

F.   D.  MoNaughlon,  Cy.  Engr. 

RACINE— 

FHEajERICTON.    N.    B.— 

Othou  Burllngame,  City  Engr. 

Wm.    McKay.    City    Engr. 

B.   G.   Knlgnl,   County  Surv. 

GLENCOa  ONT.—         ' 

RICE  LAKE— 

James   Robertson,    Cy.   Kngr. 

L.  A.  Schade.  Cy.  Engr. 

GODERICH,    ONT.— 

HIPON— 

Jaa.  Reld,  Cy.  Engr. 

C.   H.    Chandler.   Cy.    BtiBT. 

GUELPH,  ONT.- 

BHAWAND- 

W.    F.   ColwlU. 

H.  A.  Brauer,  Cy,  Engr. 

James   Hutcheon,    Cy.   Bngr. 

SHBBOTGAN- 

HALIFAX,    N.    8.— 

C.  H.  Bolcy,  CT,  BiiBr. 

F.   W.  W.   Doane,   Cy.  B&igT. 

TOMAH- 

M.  Murphy. 

Oeo.  J.  Howard,  Cy.  Bngr. 

HAMILTON,    ONT.- 

■  TOMAHAWK- 

John  S,   Fielding. 

Wm.  McQee,  Cy.  Engr. 

Peter  Mogenson.  183  Jackson  8t, 

WA8HBUEN- 

Wm.    Stewart,    A, 

Thos.  Moore,  Cy.  Engr. 

E.   B.   Wingate. 

WATBRTOWN- 

HULL,  QUE3BBC— 

R.   W.   Farley.   City  Engr, 

WAUKEBHA- 

JOLIETTE,    QUE— 

Jno.    P.    Di?y,    Cy.    Engr. 

D.  Dostaler.  A. 

1      Wm.  Powrte 

J.   D,   A-   Fltipatrlck,    Cy.  Bngr. 

WAUPUN— 

KAMLOOP,    B.   C— 

Albert  Raube.  Cy.  Engr. 

■J^AUSAU- 
Fred   Clark. 

KINGSTON,   ONT.- 

A.   K.   Klrkpatriclt,   Cy.  Bngr. 

Cliaa.  Juera. 

LINDSAY,  ONT.— 

tC  W.  Nutter.  Cy.  Engr. 

James    W.    Chalmers.    Cy.    Kngr. 

^na»r  SUPERIOR- 

LONDON,    ONT.- 

wt- 

Ormsby  Graydon. 

^L. 

_ 

ENGINEERS,  ARCHITECTS,  ETC. 
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.   ONT.— 

Collins.  Cy.   "Engr. 
ON.  N.  B.— 
Archibald. 
Eldinerton.  Cy.  Engr. 
KAL,  QUE.— 
arlow.  City  En^. 
■Kennedy. 
Peterson. 
Shanly. 

'  FOREST.  OXT.— 
iUtchie.  Cy.  EnsT- 
rtSTMINSTER.    B.    C 
3ill.  Cy.  Engr. 
Keefer. 

ElA  FALLS.  ONT.— 
Mitchell.  Cy.  Engr. 
>;ichols. 

EVILLE,  ONT.— 
West. 

WTieelock.  Cy.  Engr. 
A.  ONT.- 
iakman. 
A.  ONT.— 
tn  J.  Ker.  Cy.  Engr. 
P.  OHanly. 
SOUND.  ONT.— 
Dowell.  Town  Bigr. 
OKEL  ONT.— 
»f orris.  Cy.  Bcgr. 
BOROUGH,    ONT.- 
rtlett. 
Bete  her. 
sickwelL 

S.  Hay.  Cy    Eteer. 
Rogers, 
r.  ONT.- 
O.   CrandaJ. 
VRTHUR-  ONT.— 
McDosga::.  Cy    aigr. 
tt«,   A. 

rOLBURN    ONT- 
H.  Lawlor 
;C.  QUE- 
Stuart. 


RENFREW,  ONT.- 

H.  E.  Brownlee,  O'-  Btagr. 
R06SLAND,   B.  C— 

John  Honeyman.  A. 

W.  F.  Van  Buskirk,  Cy.  Elngr. 
ST.  THOMAS,  ONT.— 

J.  H.  Kennedy. 
8AULT  STB.  MARIE.  ONT.— 

J.  Russell  Halton. 

Mr.  Heyd. 

J.  A.  Wilde. 

SHERBROOKE,   ONT.— 

Cox  and  Amos. 

Tho.«.  FremblJ-yt  Cy.  Engr. 

J.  B.  Verrett. 
SIMCOE.  ONT.— 

C.  C.  FairchUd,  Cy.  E^igr. 
SMITH  FALLS,  ONT.— 

J.  H.  Moore.  C.  R 
TORONTO.  ONT.— 
M.   L   Butler.  22  WeUington  Place. 
Willis  Ghipman,  KB  Bay  St. 

D.  B.  Dick.  A. 

Joseph  A.  Fowler.  1^  Vict.oria  St. 

W.  T.  Jennings. 

EL    H.    Keating. 

Jas.  McDougalL 

Char!e»  H,   Rust.   Cy.    Engr. 

Strickland  ib  Symocis.  A. 
TRAILL.   Bl  C— 

J.  G.  Sulllivan. 

W.  F.  Tye. 
VALLEmELD.  QUE.- 

J.    H-  SiUsva^   Ci:y   iigT. 
VANCOU^Tai.    B.    C- 

Ttos.   H.  Trac:.-.  Cy    G-.gr. 

\ncroRiA    E.  c- 

F.  C.  GambC*. 
WALKERTr»N     ONT  - 

Jaj».  V.irT«-r    f'i^.y  T>  sct 
WINNIFF/;     MAN.- 


-III  tLi- L.-*:  A  >L.-.v-  K"'.  *-•"■»<-.';';    r-a"   ';•'',■/.■'. '^  y.'itt'-*' f- 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiinii 

A  LITTLE  TALIC 
ABOUT  BUJINEii 


"/  like  a 
proposition  that  pays.' 

-C.P.  Huntington, 


THIS    PAYS! 


.  HtRt  are tertainthings that 
a  man  in  businessmustdo. 
He  must  have  an  office,  he 
must  put  out  a  sign,  and 

I  he  must  advertise. 
He  must  make  himself 

II  known  to  the  people  who 
I  may  be  interested  in  his 
\  kind  of  business.  The  bet- 
'  ter  he  does  this  the  more 

jtcessful  he  will  be. 

Some  of  the  most  successful  men  make  it  a  rule 
to  spent]  one-lifth  of  their  income  in  advertising, 
and  they  find  it  pays. 

It  makes  poor  business  fEood. 

it  makes  good  business  better. 

The  best  way  to  advertise  is  to  put  your  adver- 
tisement where  it  will  go  directly  to  the  people  who 
want  what  you  sell. 

We  give  the  kind  of  advertising  that  goes  directly 
to  the  right  spot. 

If  your  business  is  not  in  line  with  the  kind  our 
readers  are  interested  in,  we  don't  want  you  to  ad- 
vertise in  our  magazine. 

If  it  is,  we  can  help  you,  and  we  can  give  you 
more  for  your  money  than  you  can  get  from  any 
other  expenditure  of  it.' ^~'-l-^'  L-  ''" 


,    i  p™...™..„..,.,    municipal 

S    "•rrrjE.o,..,.-     ENOINEERINO 


MAGAZINE 


^llllllllllllllllllllllllllllllllllllllllllilllllllllllllllllllllllllllllllllllllllllllllli! 


WORKERS  IN  CEMENT. 

(See  also  list  of  Contractors  and  Large  Users  of  Cement.) 


>T£.— This  list  includes  the  workers  in  cement,  except  in  the  larger  cities ;  the  intention 
to  include  as  far  as  possible  the  practical  users  of  cement,  who  work  on  and  furnish 
.ais  for  their  own  contracts.  It  has  not  been  possible  in  cities  to  separate  such  men 
hose  simply  in  the  employment  of  contractors.  In  the  larger  cities  they  are  nearly  all 
ed  in  the  list  of  contractors,  to  which  list  reference  should  be  made. 


AliABAMA. 

HAN FORD 

JVITJ-R- 

A.  M.  Ashley. 

Akerman. 

MARYSVILLE— 

rr— 

M.   T.   Harrington. 

n  &  Co. 

I.  Luke. 

E- 

W.  H.  Plymlre. 

ved  Wood  Pavement  Co.,  H.  R 

vllle,  Supt. 

IRT.TV- 

PASADENA— 
James  H.   Dovey. 
S.    J.    Edwards. 

»ray. 

V  HlUman. 

Andrew  &  Geo.  Halloway 

J.   B.   Hughes. 

Dimon. 

Hamilton  &  Phlllipi. 

Carson. 

E.  H.  Smith. 

Ward  ARoberts. 

ARIZONA  TKR. 

POMONA- 

rix— 

John  Beaton. 

BurUs. 

R.   A.    Hurke. 

Chamberlain. 

Scott  Carson. 

und  Lumber   Co. 

H.    CuHhlng. 

Skinner. 

Lon  inonilnic. 

le  Plumbing  Co. 

Wm.   HlmmoiiH. 

N— 

HIVIOKHIDIO 

Hayes. 

Zono  DornoxH. 

chftK.    OhlhiiuHctn. 

ARKANSAS. 

HAN   HWHNAKDINO 

Kliildi    hrltfiitlun    I>liitrli*t. 

Jollingsby. 

PRINGS- 

HANTA    rl.AHA 

el  Jodd. 

T    1'    ('iiiihliitfhtiiii. 

Kelly. 

HANTA   I'MI'/ 

Weideman. 

HrvMh    Mvriu' 

.hiiiicM  (iilftlii 

CALIFORNIA. 

(  '        A         1  «0|IHC 

IN— 

( i     |i)    1  tinuv 

Kinkel. 

v\    i<;    Miiioi 

Hammond. 

1.    M    Hlii-riiittii 

ISFIELD— 

vv    1    'riiuUMi. 

Carroll. 

('     1.    'rniMk 

Lindgren. 

Ht  u      \'Mh    WtiHIltl'- 

Bros. 

HAN'I'A    iCnHA 

Quincy. 

W      !•      h«.Ml.3k. 

:ley- 

W.    1..    Mil||c*l. 

Marshall. 

.^l^     Niiiniiittr. 
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VALLEJO— 

GEORGIA. 

John  Cuntilnsham. 

COLUMBU8- 

P.  MODODQEII. 

Bariijw  Bros. 

John  MoMaouB. 

DAWaON- 

W.  8.  WUdB, 

VENTURA- 

Robi.  Biumau- 

Tho*    Bell. 

Harry  RoberU, 

GAINBSVILLE- 

L.  F.  WEbHter- 

L.  F.  Plnser. 

WATSONVILLB- 

Robt.  Edleon. 

MARIBTTA- 

woo'dland- 

J-    C.    Waters. 

H.  T.  Barnes. 

NEm'NAN- 

John  CaiDDbell. 

W.  B.  Askew  &  Co. 

H.  Erwtn. 

R.  D.  Cole  Mlg.  Co. 

COLOHADO. 

DENVER— 
JohnHOD  &  Sort>nsDn. 

ROME— 
N.    E.    Watson, 
T.  C.   Wyfttt. 

Chas.  McBrtde,  me  Stone  St. 

ID.UIO   TBB.. 

1B15  Arapahoe  St. 

WAUL^CE— 

Seubert  &  Helnbecker,  7M  lath. 

Wilmot    M.    Scott. 

GRAND  JUNCnON- 

Qarriaon  &  Fletcher. 

POET  COLUNS— 

BELJ-EVILLE— 

Pred  Buisell. 

Emll  Funk 

J.  PIngec. 

MorltE  Horfken. 

^en].  PraniUn. 

M.  n.  Qllbons. 

Geo.  P.  Uhl 

Jno.  Lunn. 
a    E.    Moore. 
Wm.  MelcalC. 

J.  C.  Whedbee. 
PUEBLO— 

BLOOMINQTON- 

Peter  Bowman. 
CAJRO- 

W.  R-HaUiilay.' 

Q-.  W.  Roa,  A. 

James  Qulnn. 

CANTON— 

W,   H.  HaUor. 

BHIBTOI^ 

John  Hallor. 

CARL1NVIL.LE— 

NEW  HAVEN- 

Jno.   Florl  &  Sons. 

FYank  Brazos, 

Uarry  Hllller. 

John  A.  DoolJttle  &  Co. 

H-  Kuleater  &  Co, 

T,  J-  Maher. 

Franli  Lynch. 

ORANGE- 

Jno.    Robs. 

I.  A.  Brown. 

Henry  Winters. 

O.  W.  Dnlcher. 

CHARLESTON— 

John  ij.  Sherman, 

Cha.B.   Pleeharty. 

H.  P.  Wheeler. 

Fuller  Bros. 

80UTHINGT0N- 

W.  a  Barnes. 

John  Col  liny. 

Minton  &  Twlnk. 

Thomas  Nolan. 

Jack  Van  Pell. 

Jos.  Jeltner. 

CHILLI  COTHB- 
Frank  Hay  den. 

Ellts  Klaar. 

WILMINGTON— 

Wm.   Reed. 

Lenderman  &  Bro. 

COLCHKSTER— 

Geo.  W.  McCaulley  &  Son. 

A.  S.  Head  &  Bros.  Co. 

Lew  la  Under  hill. 

M.   J.    CuUle. 

PUIRIDA. 

A,    Kremling. 

GAINESVILLB- 

O.    H,    Whltsell. 

E.  C.  McMahan. 

Dan'l   WhllaeU.                            , 

WORKERS  IN  CEMENT. 
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TRY— 
?"oker. 

lOver. 
7onner. 
^ord. 
5URG— 
&  Lewis. 


'raw  ford. 
cCarthy. 
icCarthy. 
irks. 

Lobinson. 
[^B  CITY— 
ller. 
RD- 

Sreitenfeld. 
Bush. 
Hogan. 
ierce. 

Wellington. 
.ND— 
Bros. 
.LE— 

1  &  Drallmer. 
VIL.T.E- 
Htos. 
^ally. 
son. 
ILLE- 
Dennis. 
Penn. 
Stinson. 
Wilkes. 

!   Peintner. 

haw. 

INGE— 

:  Anderson. 

;Vallen. 
Weseman. 
T— 

German. 
Telson. 

Yount. 

fount. 

:'OWN— 

Hughes  &  Bros. 

B— 

n  Bros. 

1  &  Holden. 

\LL— 

:eel. 

m  Bros. 

JTAH— 

ueltner. 

Element. 

^   Llscher. 

)N— 

Cinser. 

lie. 


It. 


Berg. 


MOMENCE— 

F.  O.  Clark. 
Chris  Hansen. 
J.  Lundstrum. 
P.  Sharkey. 

J.  J.  Sharky. 
MONMOUTH— 

John  H.  Baldwin. 

Silas  W.  Pillsbury. 

A.  W.  !l^yan. 

O.  D.  Wilcox  &  Son. 
MONTICELLO— 

Otis  Jenkins. 

Scott  Miller. 

A.  li.   Starkey. 

Wm.  Wall. 
MORRISTOWN— 

Theo.  Collins. 

Wm.    Collins. 

John    S.    Lingel. 

Fred    Meyer. 

G.  W.  Mericle. 
Alex.  Phillips. 

A.   J.   Quackenbush. 

F.    M.    Quackenbush. 

Frank    Royer. 
NORMALr- 

F.    A.    Leighton. 

Thos.   Sylvester. 

Jos.  Wrenn. 
OTTAWA— 

Thoma-s   Peattie. 

O.    P.    Robinett. 

PAXTON— 
A.  J.  Johnson. 
Turner  Bros. 

PETERSBURG— 
Ed    Li.    Goodman. 
John   Huggins. 
James  M.  Walker. 

PINCKNEYV.IL.LE— 
Harry  Grover. 
A.    T.    Jenner. 
T.   E.   Turner. 

PITTSFIELD— 
Harry  Anson. 
John  Fletcher. 

l*LANO— 
Stewart   Bros. 

KOCIIELLE— 
('.  A.  Hizen. 
A.   Stoddard. 

SllELBYVlLLE— 
David  Bare. 
Asa  Manley. 
Jas.  E.  Miller. 
Geo.  Moyer. 
Jacob  Risacker. 

SPARTA— 

Wm.  Stumpe. 
STAFFORD   SPRINGS- 

E.  J.  Sweet. 

Silk  Bros. 


572 


DIRECTORY  OF  AMERICAN  CEMENT  INDUSTRIES. 


STREATOR— 
James  Campbell. 
Chas.  Lyons. 

SULLIVAN— 
Horshman  Bros. 
J.  A.  Jones. 

SYCAMORE— 
John  Eddy. 
Arthur  Johnson. 

TOLUCA- 
John  Gannon 

TUSCOLA— 
Jas.  Hixson. 
William  Renner. 
Jno.  Smith. 

URBANA— 
V.  Bearley  &  Co. 
Wm.  Bearley. 
Jno.  B.  Bennett. 
R  Fryer,  Jt. 

WATSBKA- 

A.  C.  Lyman. 

Clarence  South. 

Geo.  Wright. 
WHEATON— 

Louis  Beshler. 

Mr.  Doty. 

Charles  Gates. 

Charles  Vogel. 

WOODSTOCK— 
Jno.  Connell. 
Jno.   Hauck. 
J.  T.  Johnson. 
C.  Johnson. 

INDIANA. 

ALBANY— 

Cub  Ford. 
ANGOLA— 
A.  E.  Metzgar. 
Geo.  Ritter. 
Simon  Ritter. 

ATTICA— 
Joseph   Clark. 
Geo.    Roberts. 

AUBURN— 
Henry  Peckhart. 
John   Trusch. 

AURORA- 
M.   Bailey. 
Job    Cosby.  . 
Wm.    Piatt. 

BLOOM  J  NGTON— 
Murphy  &  Denton. 
W.   A.   Pipe. 
Vop  &  Howard. 

BROOKVILLE— 
Dora  Brown. 
John  Castle. 
Frank   Gagle. 
Chas.    Horn. 
Wm.   West. 


BRAZILr- 

Bud  Akers. 

J.  M.   Cutshall. 

John  Hughes. 

H.  B.   McMillan. 

Ben  Monce. 

John   Rider. 

Orson  Vanderhoff. 

Andrew  Young. 
CRAWFORDSVILE— 

Delia  Deets. 

Chas.  Girard. 

Luther  Hamilton. 

John  Hunt. 

Frank  Lewsader. 

J.  D.  Tracey. 
DANVILLE— 

John  Berryman. 

Maden  &  Stevensen. 
DELPHI— 

Geo.  Bell. 

John  Cook. 

Ira  Rinehart. 
FAIRMOUNT— 

H.   M.   Crilley. 

Frank  Goodall. 

FT.  WAYNE— 

Kruse  &  Busching,  93, E.  Superia 

Alfred  Shrimpton,  W.   Main. 

F.  Zimmerdorf  &  Son,  19  Wagnei 
FRANKFORT— 

W^m.  Reed. 

Joseph  Speitel. 

GARRETT— 
Link   Ober. 

GREENSBURG— 
J.   L.   Wootman. 

GREENFIELD— 
J.  H.  Johnson. 
Jos.  Marsh. 

HAMMOND— 

S.  Shade. 
HARTFORD  CITY— 

R.  J.  Coulson. 

David  Manon. 

KENDALVILLE— 
Adolph    Adams. 

LEBANON- 
ChaH.  M.  Gilmcre. 

MONTPELIER— 
John  Hamilton. 
Dan'l  Wood. 

NORTH  MANCHESTER— 

Bush  Bros. 

W.   W.    For. 

Thos.  Leatherland. 

James  Wallace. 
OAKLAND  CITY— 

Joseph  Barton. 

Thos.  Rainey. 

Jaa.  Stewart. 

PERU— 
John  Lynch. 
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D— 

ghy. 

uhn. 

/nes. 

ephens. 

AJER— 

isaen. 

Bros. 
Warren. 
UN— 
irvis. 
Ireys. 
lies. 

Mauses. 
ER— 
aklll. 
LE— 

Qlore. 
[ore. 
)ore. 
Stamm. 
:  Vance. 
RS— 
Wider. 
BURG— 
11. 
andall. 

ibbs. 
ly. 

chner. 
inkard. 
AUTE— 
J  &.  Grimes. 
ITON— 
:utter. 
Mooney. 
Feagans. 

111. 

iCeys. 
lurton. 

lO'WA. 

•ALLS- 
oomba  &  Son. 

rlade. 

»ot. 

ler. 

rown. 
Quinn. 
El- 
ans, 
ringle. 

Paving  Co. 

Stenck. 

arris, 
jrray. 
urray. 
ilyres. 
Tower, 


BSTHERVILLB— 

Hawk  Bros. 

Ollf  Johnson. 

C.  S.  Millers. 
FAIRFIELD— 

James  Canterberry. 

Chas.  MuRenix. 

Joseph  Small. 

John  Warner. 

Venr.  White. 
QRINNEI.L^ 

R.  G.  Coatt. 
IOWA  CITY— 

W.  Horrabin. 

J.  B.  Laner. 

Osborne  &  Tomlln. 
MALVERN— 

R.  L.  Hammond. 

T.  E.  Vanhorn. 

R.  B.  Vandevert. 
MASON  CITY— 

Geo.    Gabler. 

W.  W.  Naramore. 
MONTICELLO— 

Clark  By  am. 
.     Thos.   Cassidy. 

Alf.  Fry. 
NEW  HAMPTON— 

Jas.  Johnson. 

W.  T.  Mahoney. 

J.  S.  Slatton. 

M.    Winter. 
OELWBIN— 

G.  W.  filler. 
OSCEOLA- 

Jno.  Campbell. 

Henry    Muchmone. 
'OSKALOOSA— 

Chas.  Blakeslee. 
SAC  CITY— 

John  Cooper. 

C.  S.  Larimer. 
SHENANDOAH— 

M.  V.  B.  Goshen. 
SIOUX  CITY— 

P.   P.   Comoli. 

L.  Christianson  &  Co. 

Hanson  Bros. 
TIPTON— 

O.   Frame. 

W.    J.    Gilmore. 

Wm.  Milford. 

John  Wlckman. 
VILLISCA— 

Henry  Dennis. 

Elmer   Dennis. 
VINTON- 

S.   M.   Campbell. 

Wm.   Campbell. 

Jno.  Houck. 
WEBSTER  CITY— 

C.  L.  Briggs. 

Wm.  Inslay. 

KANSAS. 

ABILENE— 
J.    A.    Wilkle. 
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CHBRRYVAL.B— 

C.  M.  Adams. 
G€o.   Behner. 

D.  B.  Pearson. 
T.  J.  Pearson. 

CHETOPA— 
H.  Merrill. 

EL.  DORADO— 
F.   J.   Bowie. 
Marian  Dailey. 
John  Trimble. 
Wm.  Trimble. 

EMPIRE  CITY— 
E   9.   Cornelius. 

EMPORIA— 

J.   P.   Ross. 
GARNETT— 

Hill  &  Coppagre. 

W.  A.  Mahan. 
GIRARD— 

O.   G.   Hitch. 

Thos.  McKauffhey. 

R.  M.  Tiffany. 
HIAWATHA— 

A.  Adams. 

Thos.  Daniels. 

W.  B.  Richards. 
MARYSVILLE— 

Theodore  Hammett. 

Theo.  Hahn. 

P.  Rozine. 

NEWTON— 
Sam'l  Pauline. 

OSAGE  CITY— 

T.  B.  Lamb. 

W.  D.  Roady. 

A.  G.  Young. 
SALrlNA— 

John  A.   Nelson. 

August  Nelson. 

KENTUCKY. 

ASHLAND— 

J.   B.  Grouse. 

F.  C.  Friend. 

F.   Horstmann. 

Jno.  Mead. 

Ed  White. 
DANVILLE— 

Wm.  King. 

EARLINGTON— 
Geo.  P.  Farnsworth. 

FRANKFORT- 
D.   M.   Woodson. 

HARRODSBURG— 

Robt.  Edgers. 

J.  W.   Robards. 

J.  M.  Smith. 
HENDERSON— 

R.   P.   Farnsworth. 

P.   C.  Kyle. 

Ed  Marion. 


LEBANON— 

J.    Dalsey. 

R.  P.  Fowler. 

P.    Smith. 

James  Sansburn. 
MAYFIEDD- 

J.  C.  Belote. 

Jacob    Hooper. 
RICHMOND— 

M.    F.    Kuns. 

Samuel    Rice. 
SHELBYVII*LB— 

Robt.  Lilheart. 

LOUISIANA. 

ALEXANDRIA— 

Hoffman  &  Wilson. 

Jno.  Runshangr. 
BATON  ROUGE— 

A.  Berhel. 

Paul  Le  Blane. 

A.  Pino. 

Jas.  Potts. 
DONALDSONVILLE— 

Ferdinand  Delattes. 

Jos.  Delattes. 

Desire  Landry. 

P.  Ramirey. 
HOUMA— 

Eriest  Chanoin. 

J.  E.  Naquin. 
JACKSON— 

Thos.  Arnhein. 
NATCHITOCHES— 

Jos.  Keyser. 
OPELOUSAS— 

Emile  Donatto. 

Theo.    Gilvin. 

MAINE. 

imiDGTON— 

Stephen  G.  Dow. 

James   Houlden. 
BRUNSWICK— 

Louis  H.  Barnes. 

Chas.   E.   Hacker. 
BUCKSPORT—         « 

H.   F.   Ames  &  Co. 
CALAIS— 

Robt.  Walker. 
CARROLLTON— 

Wm.    Bates. 

Joe  Walden. 
DEXTER— 

C.  F.  Beam. 

Jos.   Haines. 
EASTPORT— 

Chas.  Hamilton. 

H.   Sharland. 

C.  H.  Varney. 
FOXCROFT— 

B.  A.  Thomas. 

D.  M.  Whittridge 
MADISON— 

Joseph   Coughlin. 
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lifoulton. 
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rs. 

3WN— 
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man. 
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.ND— 

•an. 
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S— 
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A.SSACHL'SBTTS. 

Building  Co. 
LTter. 
►wenler. 

Herlihy. 
[osmer. 

.   N.   Lawrence, 
lehale. 
ft. 

F'oss. 
Vamey. 

111.  102  Cleveland  St. 

-.ux,   Jr.,   196  Essex. 

McMullen. 

lueen.    Mountain    Ave. 

PTON— 

Jailey. 

Whiting. 

father. 

tthews. 

atthews. 

arten. 


WOBURN— 
J.   M.   Eniis  &  Co..  Salem  St. 
Patrick  Farrey,   22  Hudson  Si. 
J.   F.   Kelley,  124  Arlington  Road. 

MICHIGAN. 

ADRIAN— 

Thos.  Gimbert. 

Matthes  Bros. 
ALLEGAN— 

A.  W.  Lutts. 

Julius  Markey. 

G.   Markey. 

W.   Tilson. 
ALMA— 

Nelson  Lilley. 

H.  F.  Thompson. 
BEJNTON   HARBOR— 

Chas.  Hartman. 

Aug.  Hartman. 
BESSEMER— 

H.  Blumenkamp. 

Anton  Cederberg. 

Chas.  Nyguest. 
FARIBAULT— 

IVarren  Smith. 
GRAND  HAVEN— 

J.  R  Clark. 
GRAND  LEHXJE:— 

Fay   Ward. 
GRAND   RAPIDS— 

H.  N.  Carfflll. 

Granite  Stone  Co. 

Kooiman  Bros. 

Mathewson    &    Kloote. 

E.   W.  Seamans. 
HASTINGS- 

HaMtings  Cement  Walk  Co. 

C.    O.    Freer. 
ITHACA- 

Ira  Bov€e. 

John  Bronson. 

Chas.  Churchill. 

Orrin  Churchill. 

John  Rupp. 
JACKSON- 

Sam'l   Pickleo. 

E.   J.   Tobln  &.  Co. 

E.  C.   Van  Lewvn. 
LAPEER— 

Er)   Bousman. 

S.    A.    ^:ooley. 

M.   HuUif;rd, 
MANI8TIQTJE- 

Allen  Stewart. 
MARQL'OTTB- 

R.  R.  French. 
MAR»HALL- 

Peter  Doyle. 

(^it'yit-T  Kledney. 

Chikn.  Porter. 
MONRTiB- Cha».    K Ibbee. 

Chan.  A.  Maurer, 

John  Maurer, 

Mf;HKErK;N 
L.  H.   Kfinitz 
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PETOSKEY— 

D.  McDonald. 

J.  J.  Ransom. 
SOUTH  HAVEN— 

O.  M.  Foster. 

Marshall  &  Sarager. 

C.   li.  Webster. 
TECUMSEH— 

Frank  Bowerman. 

Walter  Fink. 

John  Green. 

James  E.  Lowry. 

James  Mitchell. 
THREE  RIVERS— 

Peter  Deaner. 

J.  C.  Enders. 

Geo.  Whitesell. 
TRAVERSE  CITY— 

Hin  Bros. 

John  Spidding. 

MINNESOTA. 

ALEXANDRIA— 
J.  Ij.  Alton. 

AUSTIN— 

Austin  Cement  Works. 
BRAINEkD— 

J.  H.  Kallahan. 
CROOKSTON— 

ChnK.   H.  Jefferson. 

Louis  Ruard. 

Aug.   Schutler. 
GLENCOE— 

Wm.    Burkhart. 

John   Butlor. 

Claus  &  Nubbee. 
LAKE  CITY— 

L.    S.    Lutz. 

Martin  Olson. 
PIPESTONE— 

A.  D.  Brown. 

A.  Hedrick. 

John  Williams. 
SAUK  CENTER— 

E.  L.  Newell  &  Co. 
STAPLES— 

Sid  Taylor. 
STILLWATER— 

Stillwater  Stone  Slde«%^alk  Co. 
WILLMAR— 

A.   P.  Beri^eson. 
WINDOM— 

Ed    Iverson. 

Emil  Quam. 

Martin  Quam. 

S.  H.  Thompson. 


Tho.  Fore- 
most Represontativo  of 
American  Cement 
Interests  is  


MISSISSIPPI. 

BAY   ST.    LOUIS— 

Eug.  Dupre. 

Aug.  Keller. 

L.  N.  Spotorno. 
BILOXI— 

J.  Eistetter. 

Henry  Eistetter. 

G.  A.  Harkness. 
CANTON— 

M.  Alexander  &  Co. 

G.   D.   Leltch. 

C.   Olsen  &  Co. 
COLUMBUS— 

L.   J.   Kelly. 

C.  Wilson. 

GRENADA— 
Ell  M.  Whlttaker. 

OXFORD— 

N.    &   W.    Worley. 
PASS  CHRISTIAN— 

R.  W.  McDonald. 

Wm.  Roberts. 
WATER  VALLEY— 

S.   Kelley. 

C.  C.   Kirby. 
P.  A.  Pearce.. 

WESSON— 

X.   A.   Bailey. 
,J.  E.  McDonald. 

WEST   POINT— 

Jas.   Osborne. 
WINONA— 

Jules  Blackwell. 

MISSOURI. 

BRUNSWICK— 

Egbert  Bruco. 

Charles  Jessup. 

James  Nickolls. 
CHILLICOTHE— 

G.   M.   Bolter. 

Harry   Miller. 

John    Miller. 

D.  G.  Roe. 
Geo.  Stubbs. 

GREENFIELD— 

N.  Butterworth. 

J.   B.  Fruin. 

P.    H.    Hull. 

Fred  Morrison. 
HIGGINSVILLE— 

Canterb'o.ry  Bros. 

L.  C.  Mitchell. 


>— >- 


idpal  hnifleeriii^  lla^azi 

Subteription  Prioe,  $2.00  Ptr  YMr. 
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►e  Long. 

IS. 

Im. 

MONTANA. 

Carroll. 

DON— 

amilton. 

NEBRASKA. 


oulton. 
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CHADRON— 

Samuel  Dubel. 

Eimer  Liongcoe. 

Ira  Liongcoe. 
CRETE— 

Jno.  Mullner. 
FREMONT- 

p.   P.  Mnwrer. 
KEARNEY— 

A.  Cedarhober. 

Thos.  Dunham. 

P.  Ryan. 

Richard  Ulbberd. 
RENO— 

A.  F.  Niedt. 
SOUTH  OMAHA— 

C.  Bechtle,  626  N.  20th  St. 

Flagle  &  Zigler,  23d  &  K  Sts. 

Fred  Lienelen,  20th  St. 

Frank  Thomas. 
TECUMSEH- 

S.  F.  Murphy. 
YORK— 

Qeo.   Daugherty. 

Geo.  Fair. 

W.  Moist. 

Jacob  Zieg. 

NEVADA. 
CARSON   CITY— 

V.  B.  Cross. 

W.  G.  Elliott. 

J.  J.  Johnson. 

R.  Logan. 

Z.  Wilcox. 

NEW  JERSBY. 

BELVIDERE— 

Frank  GIbbs. 
Wm.  Ross. 
FREEHOLD— 

C.    R.    Emmons. 
A.  E.  Preston. 

Augustus  Thompson. 

Geo.  Vanderhoffe. 
HACKENSACK— 

Frank  E.  Hopper. 
MATAWAN— 

Morris  Duncan. 

Walter  Quackinbush. 

Peter  Van  Pelt. 

W.  C.  Van  Pelt. 
MILLVILLE— 

A.  S.  Dunham. 

Wm.  Vanaman. 
NEW^TRK— 

ConiiuonTrealtli  Roofing:  Co. 

W.   W.   Schouler. 

Standard  Pavinij^  Co. 

Wm.  H.  Turrell. 
PATERSON— 

Jno.  Agnew. 

T.   J.    Brogan. 

ChHs  Kelly. 

John  R.  Lee. 

Marley  &  Forbes. 

Josepli  Shiirpe,  647  E.   18th  St. 

A.    Smith. 
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PAULSBORO— 

Chas.   Robinson. 
PENNGROVE— 

Enoch  Hasker. 

Adam  Jeso,  jr. 

John  Jeso. 

Eli  Strimple. 
PERTH  AMBOY— 

M.  Kennedy. 
RAHWAY— 

D.  M.  Roll. 

Washington  Roll. 

Alonzo  Turner. 
SOUTH  ORANGE— 

John  Barrett. 

NE3W   MEXICO. 

ROSWELLr- 
Dunning  &  Rasmussen. 
B.  F.  Daniels. 
Thos.  Howard. 
Frank  LeRoy. 
Geo.  Munro. 
Pearce   &   Bixby. 

NSW  YORK. 

BATH— 
Jolin   Collins. 

CANISTEO— 

Geo.  L».  Davison. 

R  P.  Hayes. 

John  W.  Saunders. 

Geo.  L.  Saunders. 
CARTHAGE- 

John  Leeher. 

Paul  Roby. 

Jarvis  Simmons. 
CATSKILI^ 

Jas.  Cooke. 

Geo.    W.    Holdrige. 

E.  Lampman. 
CATTARAUGUS— 

Lioren  Merritt. 
COLD    SPRING- 

Wm.   Myers. 

Chas.  Weyant. 
CORTLAND— 

A.   H.   Decker. 

G.  T.  Maxson  &  Co. 

Beers  &  Warfleld. 
DEPOSIT— 

P.  Bisbee. 

John  McMahon.  ^ 

DUNKIRK— 

John  Hilliard. 

Fred  Maidel. 

Peter  Meister  &  Son. 
EAST  AURORA— 

Peter  Robarg. 

Chas.  Wright. 

Wm.  Wright. 
EAST  HAMPTON— 

T.  R.  Barnes. 

Geo.  E.  South. 
FAIRPORT— 

Wm.    Larwood. 


GLOVERSVILLE— 
J.  A.  Delaney. 
Kirk  Dutcher. 
E.  D.  Pilmer,  Jr. 

GOUVERNEUR— 
John  Campo. 
H.  H.  Post. 

GRANVILLE— 
Thomas  Brown. 
Benjamin  Jones. 
Thos.  Murray. 

HICKSVILLE— 
Jacob  Mann,   Sr. 
Louis  Munch. 
Henry  Schlimm. 
Frederick  Voegelle. 

HORSEHEADS— 
Jno.    Van   Order. 
Ira  B.  Payne. 
Theo.  Payne. 

KEESEVILLB— 
A.  H.  Munsen. 

LOWVILLE— 
Hiram  Gray. 

MALONB- 
J.  Bissonette. 
P.    Balncde. 
O.  W.  Vaughn. 

OGDENSBURG— 
N.  C.  Lynch. 

PATCHOGUE- 
John  S.  Parks. 
Geo.   Parks. 

PERRY— 
A.   J.   Hicks. 
Michael   Higgins. 
Robert  Rore. 

PORT  JERVIS— 
Mathew  Heitzman. 
Jacob  Lehn. 
Joseph  Place. 

POTSDAM— 
Harry  Delish. 
R.   L.  McAllister. 
C.    G.    Rogers. 
Isaao    Young. 

RED  BANK— 

Frapk    Manson. 
Fred  Thompson. 

SAG  HARBOR— 
Edwin  J.   Beckwith^ 
Henry  Beckwith. 
Gilbert  H.  Edwards. 

SALAMANCA— 
Andrew  Andrews. 
T.    A.    Jamison. 
Fred  Miller. 
J.  Van  Steenburg. 

SALEM— 
B.  W.  Philo. 
Chas.  A.  Shaw. 
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^TON— 
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Doll. 
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JRY— 

.  Mat^ln  &  Bro. 
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arrlson. 

I  &  Matthewson. 

atthewson. 

NORTH   DAKOTA. 

li. 


GRAND   FORKS- 

A.    Dinnie   &   Co. 
JAMESTOWN— 

Rudolph  Weise. 

Chas.   White. 

OHIO. 
ASHTABUI^A— 

Geo.  L.  Stanley. 
ATHENS— 

Geo.  L.  Fenzel. 

C.    W.    Harris. 

C.  C.  Harris. 

J.  K.  Osmond. 

Wm.  Sommer. 
'  BARBERTON— 

Eldson  Bishop. 

Oliver  Hoch. 

Adam  Gossman. 

Christ  Paridon. 

D;  M.  Reed. 

John  Smith. 
BOWLING  GREEN— 

George  E.  Mercer. 
BRYAN— 

Jacob  Beavers. 

William  Riggles. 

Geo.   Uigrarins. 
CADIZ— 

John  Aukerman. 
CAMBRIDGE— 

W.  J.  Allen 

E.  Dilley. 
Ed  Duflfey. 
Chas.  Erven. 

CANTON— 

Carl  Anger etti,  1519  Grant  St. 

Jos.  J.  Dehn,  430  Springfield  Ave. 
CHILLICOTHE— 

John  S.    Butler. 

John  0*rden. 

Wm.  W.  Renick. 
CIRCLE  VI  LLE— 

Martin  Donley. 

John  Green. 

John  Lust. 

Chas.  Meinfelter. 

A.  Mowery. 
DELAWARE— 

L.  B.  Denison. 

Deflinger  Bros. 

H.  D.  Hessey. 

P^d.  Mendenhall. 

J.  B.  Saggart. 

Abel  Wilson. 
DELPHOS- 

F.  Ganshaw. 
EAST  LIVHRPOOLr- 

Cook  &  Clark. 
Hill  &  Wallace. 
John  M.  Ryan. 
Sears  &  Hunter. 
FRANKLIN— 
A.   F.   Meeker. 
J.  T.  Parker. 
Clint  Stanton. 
W.  S.  Van  Home. 
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GIRARD— 

Chas.  Anderson. 

Wm.  Anderson. 

A.  Delbrat. 

Wm.  Morrison. 

Silas  Weir. 
LISBON— 

Carlisle  &  Moore. 

George  Forse. 

George  Piero. 

Springer  &  March. 

Levi  Stackhouse. 
LONDON— 

Bdw.    Bird. 

Jos.  Grolden. 
LOUISVILLE— 

Joseph   Getter. 
MADISONVILLE— 

Settle  &  Co. 
MANSFIELD— 

Jacob  Cline  &  Co.,  184  W.  5th  St. 

Gander t  Bros.,  104  S.  Diamond  St. 

Hering  &  Son,  132  S.  Main  St. 

Ralph  Lomax,  72  First  Ave. 

William  Martin,  234  S.  Diamond  St. 

Straub  &  Hamblin,  East  3rd  St. 

MARTIN'S  FERRY—  . 
Jos.  Davidson. 
Gus  Rothermund. 
I.  N.  Talbott. 

MASSILLON— 

E.  G.  Miller.  80  Muslcingum  St. 

MEDINA— 
Jno.   Crofoot. 
Jacob  Dreher. 
Wm.   Frazier. 
Thos.  Gouer,  Sr. 

MT.  VERNON— 
William  Champion. 
James  Freeman. 

NAPOLEON— 
Pontious  &  Riger. 

NEW  CEMENTOWN— 
James  Hiller. 

NEW  STRAITS VILLE— 
Sam  Emrick. 
T.  Spicer. 
Richard  Spicer. 

NORTH  BALTIMORE— 
Jno.  Bartz. 
J.  W.   Fisher. 
H.  J.  Hlndall. 

OSNABURG— 
A.   M.   Rice. 

OTTAWA— 
J.  Fuerst. 
Jisa   Williams. 
D.  Wickham. 

OXFORD— 
Marion  Le.ster. 
H.  S.  Thobe. 

PARIS— 
Unkt'fer  Bros. 


PORT  CLINTON— 

Wm.  Bodenstein. 

Peter   Johnson. 

Rickleff  Richardson. 
RAVENNA— 

W.  J.  Brigham.  , 

C.  Z.   Loomis. 
F.  J.  Williams. 

SALINEVILLE— 

Ellsworth  Randolph. 
SO.    BROOKLYN— 

J.   Boesch. 
SPRINGFIELD- 
HI.  C.  Rnsiiell. 
TOLEDO— 

Michael  Kelly,  Avondale  Ave. 
TORONTO— 

Jos.  Edwards. 
WAUSEON— 

Geo.  Eck. 

A.  R.  Stranaham. 
WAVERLY— 

Chris  Hanbeil. 

Wm.  Powell. 
WELLINGTON— 

Wm.  Dutridge. 

Wm.  Holmes. 

Jno.  Sherman,  Sr. 

J.  R.  Sherman,  Jr. 
XENIA— 

John  Farrell. 

W.  O.  Maddux. 

OKLAHOMA   TBR. 

GUTHRIE— 

Michael  Cassidy. 

Scott  Cooper. 

Phil  Fray. 

H.    J.    Vanderberg. 

Michael  White. 
PONCA  CITY— 

Chats.    B.    Welcli. 

ORKGON. 

ALBANY— 
H.    C.    Harkness. 
J.  R.  Wilson. 

ASHLAND— 

A.    D.    Ferguson. 

R.    A.    Payne. 

W.    K.    Reeves. 

Geo.  Riggs. 
BAKER    CITY— 

S.   L.   Schreffler. 

D.  T.    F.    Votaw. 

MORO— 
John  Kay. 
Cap.    Nelson 

PORTLAND— 
Wm.   Holz. 

PENNSYIiVAT«IA. 

AMBLER— 
Morris  Redifer. 
Edw.  C.  Evans. 
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11, 

3ll. 

Bell. 
>1I. 

nith. 
iEM— 
:nl2ht. 
icarer. 
RO—   - 
ters. 
Bros. 
ILLE— 
ihn. 
3URG- 
mer. 
ellich. 
EID— 

LVlS. 

nley. 
3obson. 

IB. 

Doi^ell. 

liaffner. 

igner. 

)GE  SPRINGS— 

Ve&ver. 

RSBURG— 

d  Baltimore. 

hns. 

arter. 

Dr. 

Vinson. 

binson. 

sllion. 

St  Woodaworth. 

worth. 

A— 

Broome. 

own. 

e. 

PORT— 

rton. 

Ryan. 

an,  Jr. 

Sullivan. 

3VILLE;- 

hompson. 

ra. 

ts. 

Bros. 

M- 


le. 

n>- 

ner. 


HASTINGS— 

FVank  Abel. 

A.  T.  MUler. 
HAWLBIY- 

Chas.  Bellman. 

L.  Geisler. 
HUGHESVILLE— 

Jno.  Edler. 

Henry  Eichernauf. 

Chas.  Hughes. 

W.  C.  Miller. 

Pearson  Smith. 
INDIANA— 

A.  F.  Moreau. 

W.  L.  Swanger. 
KITTANNING- 

A.  R.  Daugherty. 
P.  Daugherty. 

LEBANON— 

Granitine  Plaster  Co. 
MANSFIEUD— 

Joseph  Deitlin. 

Hiram  B.  Faulkner. 
MARIETTA— 

David  Hollinger. 
McKEES  ROCKS— 

B.  J.  Barnhart. 
David  Richards. 

MEDIA— 
Thos.    K.    Baldwin. 

MIDDLETOWN- 

C.  W.   Yost. 
MONTROSE— 

H.   H.   Hibbard. 

J.    Holley. 

Geo.   Noll. 

N.  C.  Roberts. 
MT.   JOY— 

H.  W.  Grosh. 
NAZARETH— 

Harry  Weitzell. 

Henry  Schaeffer. 

NORTHUMBERLAND— 
A.  A.   Barrett. 
Jos.   Vandevender. 

PATTON— 
Chas.  Austin. 
John  Gagliardi. 
A.  T.  Huber.  * 

H.  P.  Lawhead. 

PENLLYN— 
Alan  Mathias. 

POTTSTOWN— 
John  H.  Rush. 

READING— 

A.  G.  Huebner,  560  Gordon  St. 

L.  H.  Huebner.  112  Hamilton  St. 

C.  I.  Koch,  203  Spruce  St. 

E.  Wagenblast,  622  Mulberry  St. 

R.  L.  Wilson,  720  Pear  St. 
REYNOLDSVILLE— 

M.  Mohney. 

RIDGWAY— 

William  Edwards. 
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ST.  MARY'S— 
E.  L.  Wlllara. 

SCHt'YKILL- 

Dan'l   Fisher. 

G.   W,    Roeder. 
SCRANTON— 

M.  H.  Dale. 
SHAMOKIN— 

Coates    Bros. 

Fred  Kumer; 

H.   T.   Roup. 
SHARPSBURG— 

Henry  Ferla. 
WATSONTOWN^ 

W.  A.  Edwards. 

James  Zettlemayer. 
WBSTGROVE— 

Wm.    H.    Reyburn. 

Harry  McLimens. 

RHODS3  ISIiAND. 

BRISTOL— 

Israel   Dube. 

Nathaniel   Gladding. 

Eugene  Le  Clair. 
EAST   GREENWICH— 

James  R.  Murray. 

Byron  Roscoe. 
NARRAGANSETT— 

John  Bristow. 

J.  C.  Tucker,  Jr. 
WESTERLY— 

Eugene  0"Neil. 

C.  H.  Sayerweather. 

SOUTH  CAROLINA. 

ABBEVILLE— 

Yarb  Madden. 
ANDERSON— 

S.  O.  Jackson. 

Alex  S.   Katton. 

J.   P.  AVilson. 

Berry   Wilson. 
CHESTER— 

M.  A.  Carpenter. 

J.  R.  Simril. 
FLORENCE— 

Silas  Brunds. 

J.   W.   Gregg. 

T.   B.   Reynolds. 

W.  J.  Wilkin. 
PIEDMONT— 

Norman  Fleming. 
SUMMERVILLE— 

A.  J.  Braid. 

Jeflf  D.  Braid. 

Frank  Springs. 

SOUTH  DAKOTA. 

ABERDEEN— 

Aberdeen    Cement   &   Tile   Co. 

E.  W.  Van  Meter. 
BROOKINGS— 

J.  N.  Davis. 

O.  Hanson. 

Steen  &  Wilson. 


DEADWOOD— 

Nat.  Hamilton. 

Ed  Hauschka. 

Joe  Marnett. 
IRENE— 

P.  F.  Connolly. 
MADISON— 

Peter  Marauart. 
WATERTOWN— 

Johnson  Bros.  &  Johnson. 
YANKTON— 

B.  Ballensky. 
Jas.  Kingsbury. 

TBNNESSSBB. 

CLEVELAND— 

Thomas  Banks. 

A.  T.   Bayless. 
COLUMBIA— 

Britton  &  Abbott. 

C.  F.    Dodson. 
DAYTON— 

John  Acuff.' 

John   Maley. 

Robt.  Morgan. 

Jas.  Wycuff. 
JACKSON— 

J.  F.  Whitehead  &  Co. 
KNOXVILLE- 

Jos.  Armstrong. 

Claude    Hood. 

Jos.  Morgan. 
LEBANON— 

Page  Bros. 

Woolard  &  Williams. 
McMINNVILLE— 

Alpha  Young. 
MEMPHIS— 

W.  J.  Haire. 

Edw.  Halley. 

M.  Larkin. 

Miller  Paving  Co. 

C.  J.  Wagoner  &  Co. 
MOSSY   CREEK— 

M.   Brown. 

John  Patrick. 
MURFREESBORO— 

Green  Sanson. 
ROGERSVILLE— 

Frank  Allison. 

Chas.  Lackey. 

Alp.  Ross. 
SODDY— 

A.  J.  Brown. 
UNION  CITY- 
TV'.   Becker. 

TBXAS. 

ABILENE— 
•f.  B.  Reese. 

B  ELTON— 

Thos.  Karns. 
BROWNSVILLE— 

S.  W.  Brooks. 
CAMERON— 

W.   P.   Davis. 

Capt.  Irwin. 
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Jraft. 

•egson. 

riayden. 

CY— 

r.  Farr. 

lAUNFELS— 

eltner. 

Moeller. 

ishorn. 

enfuehr. 

roNio— 

oettler. 

RCX)S- 

Forscyth. 

R  SPRINGS— 

'\  Ashchroft. 

oiner. 

Wilson. 

» 

ikensteln. 

X,- 
lopkins. 

w  &  Dungold. 

McMain. 

iVorblngton. 

t'TAH. 

AN    FORK— 

Featherstone. 
5  Featherestone. 
Inyder. 
Wright. 
.M  CITY— 
Earl, 
•ederickson. 

[M— 

L.    Brenholdt. 

hristensen. 

Christensen. 

5pendrup. 

Neilsen,   Jr. 

rNeill,  2763  Madison  Ave. 

AKE  CITT— 
lorris  &  Sons'  Co. 

VBRMONT. 

Avery. 
Whiting. 
^GTON— 
Phillips, 
•hilllps. 
iTatson. 
AFIELD— 
le  Bro. 

VIRGINIA. 

)N  FORGB- 

Grleason. 

LLE— 

Brimmer, 

Orchow. 


NEWPORT   NEWS— 

S.  L.   Foster  &  Son. 

Mr.  Griffin. 

Mr.   Temple. 
ROANOKE:— 

J.   H.   Marst  Her. 
SWEET  HALL— 

Chas.    Major. 
W^EST  POINT— 

Wm.  Tuppence. 

W^ASHINGTON. 

SEATTLE— 
Andrew  Jackson. 

WISST   VIRGINIA. 

CLARKSBURG— 
Cattrell  Bros. 
I.  A.  Jackson. 

Lee   Mills. 

Shinn  Bros.  &  Bryan. 
NEW   CUMBERLAND- 

A.  H.  McConkey. 

W.  J.  Snowden. 

Frank  Thayer. 
POINT   PLEASANT— 

Reynolds   &   Stortz. 

W.   C.   Stortz. 
SHEPHERDSTOWN— 

He^ekiah  Jones. 

Thos.  Leggett. 

Andrew  Waldeck. 

• 

WISCONSIX. 

ASHLAND- 

A.  Donald  &  Co. 

A.  H.  Oakey. 
BLACK  RIVER  FALLS- 

Wm.  O.  Ball. 

Jno.  P.  Matson. 
DELAVAN— 

Hatch  &  Calkins. 
DODGEVILLE— 

Elliott   Bros. 

Kit  Whilford. 
ELROY— 

L.   Kropf. 

Preuss  Bros. 

Chas.  Sheldon. 
FORT  ATKINSON— 

Geo.  J.  Becker. 

Jno.  V.  Becker. 
GREEN  BAY— 

J.  H.  Van  der  Sande  A  Co. 
JEFFERSON— 

Herman  Fehrman. 

J.    G.    Kurtz. 

John    J.    Spanglers. 
MADISON— 

Oakey  &  Buser. 

Parr  &  Lawrence. 

Sharp  &  Son. 
MENASHA— 

H.  H.  Plomnier. 
MENOMINEE— 
John  Larson. 

Jas.   Mason. 
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MERRILLr- 

Geo.  W.  Clark. 

P.  Hesterman. 

"V.  Henrich. 

W.  Raefeldt. 
MONROB- 

Kiester  &  Bauman. 

Sam  Isley. 
OCONTO— 

Oliver  St.   Peter. 
RIPON— 

Henry  Lambert. 

Job  Stalllrd. 

Gus  Tobolt. 
iSHAWANO— 

Aug.  Kruger. 

Fred  Kruger. 

•Chas.  Petatz. 

^Wm.  Regling. 
BHELrL  LAKB- 

D.  Chambenan. 

W.  Dewett. 
SPARTA— 

C.   Muhlenbech. 

Richard  Peter. 
WAUSAU— 

G.  W.  Clark. 

August  Klosterman. 
WAUPUN— 

Thos.  Green. 
WASHBURN— 

Nels.  Odegaard. 

N.    Palen. 

O.  Slncraon. 

WYOMING. 

NEW  CASTLE— 
wni  Holden. 

CANADA. 

AMHERST,   N.   S.— 

J.   N,    Fage. 
AYLMER,    ONT.— 

Geo.  Collins. 

Thomas  Wooster. 
BARRIE,  ONT.— 

Edward  Brown. 

J.  Stai,^leton. 

Chas.  Swinnerton. 
BRANDON.  MAN.— 

Alex  Allen. 

Hurst  Bros. 

M.   McKenzie. 

A.  J.  Shether. 


CAMPBELLFORD,  ONT.— 
John  Chase. 
Geo.  Elphlck. 
John  Lane. 
S.  Stephens. 

CHARLOTTETOWN.  P,  E.  I.- 
PhllUp  P.  Coyle. 
Richard  Duffey. 
Jno.  Goneulcey. 

FORT  WILLIAM,  ONT.— 
A.  Cameron. 
Greo.  Pappln. 

GODERICH,   ONT.— 
Chas.   Reld. 
Walter  Sharman. 

GUELPH,    ONT.— 
W.  P.  Colwill. 
Wm.  Day. 
J.  J.  Mahoney. 
W.  T.  Tanner. 

MILTON,  ONT— 
M.  Leonard. 
A.  McLellan. 
T.   McDowell. 
R.  McJannett. 

MONTREAL,  QUE.— 
Robt.  Forsyth,  2496  St.  Catherine  St., 
546-570  William  St. 

MOUNT  FOREST,  ONT.— 
Jas.  Reid. 

PICTON,  ONT.- 
John  Dunlop. 
Patrick  Lynch. 
William  Shaw.  Sr. 

ST.  ANDREWS,   N.   B.— 
Chas.  Horsnell. 
T.  McCarthy. 

SHERBROOKE.  QUE.— 

J.  Gunning. 
SIMCOE,   ONT— 

The    Sylica    Barytic    Stone    Cn. 

Harry  Weston. 

TORONTO,  ONT.— 
A.  Gardner  &  Co.,  17  Toronto  Arcade. 
Harvard    Contracting    Co,,    Victoria 

St. 
W.    R.    Payne,    8-10    Givens    St. 

VALLEYPIELD.   QUE.— 
Zipher    Demers. 
Etienne  TIndel. 


ANY    QUESTION    RELATING    TO    CEMENT 


WILL  BE  ANSWERED  ON   REQUEST.      IT  IS  A  PART 
OF  OUR  BUSINESS  TO  KNOW  ALL  ABOUT  CEMENT 

MUNICIPAL  ENGINEERING  CO. 


CEMENT  TESTS  AND  ANALYSES. 


LABORATORIES  AND  ENGINEERS  MAKING  ANALYSES 
TESTS  OF  CEMENT  AND  CEMENT  MATERIALS- 
ENGINEERS  WHO  DESIGN  CEMENT  PLANTS. 


POLYTECHNIC    INSTI- 
ibum,   Ala.,   B.   B.    Rose, 
nist. 
JY  CITY,  PA.,   Municipal 

TOPEKA  &  SANTA  FE 
•eka,  Kas.,  Tests 
GA.,    Municlx>al   L*abora- 

E  &  OHIO  SOUTH- 
^  RY.,  Maintenance  of 
.,  Cincinnati,  O.  Tests, 
[ilwauk&e.  Wis.,  Chemist. 
:^BR,  1  Nassau  St.,  New 
its. 

iAURETTT  &  BLAIR, 
aumt  9t.,  Plilladelphia, 
H.  Gfuiretty  Andre^T  A. 
o.  B.  Garrett,  J.  Bd- 
liltfleld,  Frederick  H. 
Analyaea  and  Teats, 
tid  Saperlutendenee  of 
ion  of  Cement  Plants. 
ASS.,  Metropolitan  Water 
iinicipal  Laboratory. 
ESTING  LABORATOR- 
!rt  A.  Sanorus,  Mgrr.,  6 
t.  Asa  W.  Whitney,  1017 
,  Philadelphia,  Pa.  Tests. 
•ON,  IOWA,  Emmett 
.  Engr.  Municipal  Labora- 

)NT.     Municipal   Labora- 

PENTER.    Cornell    Univ., 
Y.,  Designer  of  Cement 

L.    CARY,    95   Liberty    St., 
.  Analyses  and  Tests.  De- 
crement Plants. 
VILLER,  Allentown,  Pa. 

&      M'KENZIE,      1224-8 

Hdg.,  Chicago,  III.    Tests. 

9^  Golton»  Calif.  Analyses 

il«nB     for     cement 


HENRY  FROEHLING,  17  S.  12th 
SI.,   Richmond,  Va.     Tests. 

G.  FROSTENSEN,  Yankton,  §.  D. 
Chemist. 

ERNEST   HANTKE,    646   Broadway. 

New  York,  N.  Y.    Chemist. 

ROBT.  W.  HUNT  &  CO.,  1121  Rook- 
ery Bldg.,  Chicago  111.  71  Broad- 
way, N.  Y.  Monongahela  Bank 
Bldg.,  Pittsburg,  Pa.     Tests. 

A.  HUGO  CEDERBERG,  Catasau- 
qua.  Pa.      Designer  Cement  Plants. 

CHATTANOOGA,  TENN.,  Robert 
Hooke,  Cy.  Engr.  Municipal  Lab- 
oratory. 

CHICAGO,  ILL.,  Board  of  Public 
Works.  P.  C.  McArdle,  ESn- 
ffineer  in  CliarKe  of  Tests. 
Street  Department,  H.  L.  Bai- 
ley.  Cement  Tester,  Chicagre 
Avenue  '«L^ater  Works,  Munici- 
pal Laboratories. 

CHICAGO  &  ALTON  RAILWAY 
CO.  H.  F.  Baldwin,  Chief  Engr., 
Chicago,   111.    Tests. 

CHICAGO,  ROCK  ISLAND  &  PA- 
CIFIC RY.  W.  E.  Dauchy,  Chf. 
Engr.,  Chicago,  111.      Tests. 

CORNELL     UNIVERSITY,     Ithaca, 

N.  Y.      Analyses  and  tests. 

CORTLAND.      N.      Y.  Municipal 

Laboratory. 

W.  >1.  COURTIS,  412  Hammond 
BldffT..  Detroit,  Mich.  Aanlyses 
and  Tests.  Reports  on  Cement 
Properties. 

DETROIT,  MICH.  Municipal  Lab- 
oratory. 

LATHBLRV  &  SPACKMAN,  101» 
Filbert  St,  Pbiladelphia,  Pa.  B. 
Itretnall  Lathbnry,  Henry  S. 
Spackman.  Analyses  and  Tests. 
Design  and  Construction  of 
Cement    Plants. 

LAFAYETTE  COLLEGE,  Ea.ston, 
Pa.  Dept.  of  Civil  Engineering. 
Analyses   and    Tests. 
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LBDODX  &  CO.,   M  John   St.,    Ni*«* 

York.    Cheralats. 
P.  H.  LEWIS.  CralgBVille.  Va.    De- 


LOS    ANGELES.      CxUt.       Muiiietpul 

IdboTHtary. 
W.    H.    lA'STER, 


II.LINOIB  CENTRAL  R.    R.    H.    W. 

Parkhursl.    Engr.     of     Bridges   & 

BMbb..  Chicaeo,  ill.  Tests. 
UNIVERSITY    OF    ILLINOIS,     Ur- 

liana,   111.    I.   O,   Baker,   Prof.   Civ. 

Eng.  Annlyses  nnd  Teals. 
IOWA    ENGINEERING    CO.,    Glln- 

lim.     In,      ChHB.     P.     Chuse.     Mgr. 

9TATB    L.MVEIRIilTY      OK    IOWA. 

Iowa  C'lly,  IH.    A.  T.  Slina,  i'rof. 

CIt.  Eng.    TMta. 
INDIAN  A  POUIS,     IKD.       U.     J.     T. 

Jenp,      Cr.      BnKr.         Manlcliial 

JOaLIN,    SCHMIDT  &   CO.,    Cincin- 
nati,   O.    Dedgn    of    Manutucturliis 

L,    E,   KENNEDY  &   CO.,    Room   60, 

hi  Broadway.  New  York.    TeHta  anfl 

DeaigD  ot  Works. 
KEWANEE.  ILL,,  J.  E.  Shepardson, 

Cy.   Eiigr.  Municipal  Laboratoty. 
WALTER    G.    KIRKPATRJCK.      C. 

E,   Jackson,   Miss,    TasO. 
MASSACHUSETTa    INSTITL'TE  OF 

TECHNOLoav,         Boston,       Maaa, 

AnaylseG  and  Tests. 
M'GILL      UNIVERSITY,      Montreal. 

Can.    Tests. 
CHAS.    P.    M'KENNA.  231   Pearl   St.. 

New  York.    Analyses  and  TpbIs. 
MINNEAPOLIS,  MINN.,  G,  W.  Siib- 

leltB.   Cy.   Engr,    Municipal   Labor- 


MOOHE,      Vince 


NEW  YORK     CITV.      Cnit.ir!   A  lui- 

duct  CommiBHlon.    TpbIb. 
NEW  YORK  CITY,      Deparlmenl    o( 

Docks.  J,  A,  Beosel,  Gngr.  in  Chief. 

Chanaier    Davis,      Asat.    Engr,.      in 

charge  ot  Tests.    Tests. 
NEW     YORK     STATE     ENGINEER 

AND    SURVEYOR,    Cement    Teal- 

iiig  Department.    Russell  8.  Oreen- 

roan.  Engineer  In  Charge.   Albany. 

N,   Y.     Teal  a. 
NEW    YORK     TESTING    LABOKA- 

TORY,     Lone    Island     City.   N.   Y. 

Cllflord  Rlchardaon.    Dir.    Analyses 


OHIO    jPTATH      I'KIVBBSr 
bin.   U.    Prol.    C.    K.      I 
ChnrsF      of      Ciriiiviil 

TeHtii. 

Oil.  CITV,  PA.,  a.  F.   I 


THE  ObDOH>~  CO,,  I 
Cl«velHnil,  U.  A.  H 
ChuFKe  of  Cvni 
AnBlrBea  ■■><>   Tbi 


OTTAWA,     ONT,.     Cur 

Laboratory. 
OIVENSBORO,   KV.,   E.   B. 

Cy.     Eaer.       Hnnlelnal  I 

JAS.  J.  PEARSON,  40  V 

York.  N.  Y.    Tests. 
PEOKIA.    ILL.     H.   E.   Beaa 

Engr.    Municipal  Laboratoi 
PHILADELPHIA.     PA 

Haddock.      Director      Dept 


)  ureal 
■aylor 


r    Surv 


w. 


'y.     MuTilclpal  LaU 
Filtrotlon  Testing  Plant,  r^ 
Cltrton,  Engr.  In  Char 

PHILADELPHIA  & 
RAILWAY  CO.  RabcF 
Chemist.  E.  Chamberlain 
Engr.     Analyaea  and  Testa; 

PITTSBUKU.    PA. 
Cy.    BnK'-       Municipal    1 

POPE  CI7MEKT  Ji  UIUCK  I 
Waoa   St.,   PtttBtfars.    Ph 

PirRDUB      UNIVERSITY. 
ette,    Ind.      W,    F,    M. 
Mech.  Kng,    W,  K,  Halt,  ii 

RANSOHB   A     SMITH, 
N,  Y„  ClIloavD,  III.    T 

READING,  PA,,  AleU,  Murf 

Engr.    Munlcloal  Laburatm 

ST,  LOUja,  MO.,   Baward  I 


Col 


SALT  LAKE  CTIT,  UTAH, 

pal  Laboratory. 
SCHOOL    OF     practica; 

ENCE.  Toronto,   Otil. 

F.  L.  siAiiDTH  A  CO..  aa 

Lane,    N.   Y,    Caiienbi  _ 
ersnae  ttO   K,   DeslKn   ■■ 
HIP  action  of  Coiusni  Pla 

B.      Q.      SMITH,      McR 

Chemist. 
WM.  SOOT  SMITH  &  CO.. 

Rxrhange  Bldg,,  Chlcaso>  I 
HENRY         SOUTHER, 
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IBRN  RAILWAY     CO.,   J.   C. 

tge,    Supt.    of    Tests,    Alexan- 

Va. 

GFIELD,    MASS.       Municipal 

rSitorv 

E    HAUTE,    I^D..    Ralph    H. 

cs,  Cy.  Engr.  Municipal  Labor- 

CA,    KAN.,    P.    L.    Wise,    Cy. 
Municipal  Laboratory.    An- 
3  and  Tests. 

NTO,  ONT.,  CAN.  Municipal 
ratory. 

NE  UNIVERSITY,  New  Or- 
.  La.  Prof.  W.  H.  P.  Creigh- 
in  charge  of  cement  testing. 

'  COIXBGB,  Sdienectady,  N. 
.    H.   Ijandretli,     Prof.     Civ. 
AuBlTueu  and  Tests. 

KLIN      VAN  ,  WINKLE,      39 
idt  St.,  New  Ygrk.    297  Broad- 
Paterson,  N.  J.    Tests. 

2RS1TY  OF  VE»lMONT,  Bar- 
ton, Tt.  Bnirliieerlngr  Liab- 
ary.  J.  "W.  Votey,  Prof.  Civ. 
r.     Analyses   and    Tests. 


WABASH,  IND.  Robert  P.  Woods, 
Cy.   Engr.     Municipal   Laboratory.- 

J.  A.  L.  WADDELL,  Kansas  City, 
lif  o.     Tests. 

WASHINGTON,  D.  C.  Office  of  En- 
gineer Comr.  District  of  Colum- 
bia. A.  W.  Dow,  Inspector  of  As- 
phalt and  Cements. 

WASHINGTON  UNIVERSITY.  St. 
Louis,  Mo.  J.  L.  Van  Ornum, 
Prof.  Civ.  Eng.  Analyses  and 
Tests. 

ROBERT  E.  WE2NTZ,  Nasareth, 
Pa.  DeslDrn  aild  construction  of 
cement  plants. 

WILLIAMSPORT,  PA.  Municipal 
Laboratory. 

WILLIAM  J.  WILSON,  335  5th  Ave.. 
Pittsburg,  Pa.    Tests. 

UNIVERSITY  OF  WISCONSIN, 
Madison,  Wis.  J.  B.  Johnson, 
Dean  of  School  of  Engineering. 
Analyses  and  Tests. 

WORCESTER,  MASS.  Municipal 
Laboratory. 

YOUNX5STOWN,  O.  Municipal  Lab- 
oratory. 


MACHINERY  AND  SUPPLIES  FOR  CEMENT  PLAN! 


MACHINERY  AND  TOOLS  FOR  CEMENT  USERS. 


AGITATORS. 

American  Clay  Worklngr  Macliin- 
ery  Co.,  Bncyraet,   O. 

The  Aultman  Co.,  Canton,  O. 
The  Bonnot  Co.,  Canton,  O. 

AIR  COMPRESSORS. 

SAN  FRANCISCO,  CAL.— 

Fulton  Engineering  &  Ship-Building 
Works,  Harbor  View  &  15th. 

Parke  &  Lacy  Co.,  21  Fremont  St. 

Rix   Engineering   &   Supply    Co.,   519 
Howard  St. 

The  Compressed  Air  Machinery  Co., 
11  First. 
SOUTH   NORWALK,   CONN.— 

The  Norwalk  Iron  .Works  Co. 
DENVER,  COL.— 

Edward  P.  AUis  Co.,  1649  Tremont  St. 

W^  H.  Emanuel,  1711  Tremont  St. 

Hendrie  &  Bolthoff  Mfg.    &    Supply 
Co.,  1601  17th  St. 

Ingersoll-Sargeant     Drill     Co.,     1718 
California  St. 

J.  George  Leyner,  729  17th  St. 

Sullivan  Machinery  Co.,  332  17th  St. 
CHICAGO,    ILL.— 

Edward   P.   AUis   Co.,  509  Home  Ins. 
Bldg. 

N.  C.  Bullock  Mfg.  Co.,  1170  W.  Lake. 

Chicago    Pneumatic     Tool     Co.,     635 
Monadnock  Blk. 

Clayton      Air      Compressor     Works, 
Havemeyer  Bldg.,   New  York. 

Fanning   Mfg.    Co.,   153-155   W.   Jack- 
son Boul. 

Fraser    &      ClialiiierN,      Cor.    12th 
and   Washtena^vT. 

Ingersoll-Sergeant  Drill  Co.,  1510  Old 
Colony  Bldg. 

M.    O.    Kasson    &    Co.,    702-279    Dear- 
born. 

Rand  Drill  Co.,  1328  Monadnock  Blk. 

Scully  Steel   &  Iron  Co.,  130-156  Ful- 
ton. 

Sullivan  Machinery   Co.,   56  N.   Clin- 
ton. 

W>ir    &    Craig     Mfg.      Co.,     2421-2439 
Wallace. 

Geo.  D.  Whitcomb  Co.,  86  E.  Ohio. 


BOSTON,  MASS.— 
Ingersoll-Sergeant  Drill  Co.,  77  01 
Stilwell-Bierce  &    Smith- Vaile 
51  Oliver. 
FITCHBURG,  MASS.— 

Burleigh  Rock  Drill  Co. 
BATTLE  CREEK,  MICH.— 
American  Steam  Pump  Co. 
DETROIT,  MICH.— 
Fairbanks,   Morse   &  Co.,   103  Je 
son  Ave. 
ST.  LOUIS,  MO.- 
Curtis  &  Co.  Mfg.  Co.,  2201-2211  W 

Ave. 
The  IngersoU-Seargeant  Drill  Co. 

Fuller  ton  Bldg. 
Norwalk  Air  Compressor,  511  Se 

ty  Bldg.  • 
D.  W.  Pratt,  211-213  Lucas  Ave. 
Rand  Drill   Co.,   1311  Chemical  ] 
St.    Louis    Steam    Engine    Co.,   : 

Commercial. 
Sidney    H.    Wheelhouse,    412,    413 
Lincoln  Trust  Bldg. 
CLAREMONT,  N.  H.— 
-    Sullivan  Machinery  Co. 
MONTOUR  FALLS,  N.  Y.— 

Havana  Bridge  Works. 
NEWBURG,  N.  Y.— 
Newburg    Ice    Machine    and    En 
Co. 
NEW     YORK     CITY.       BOROUG 
MANHATTAN  AND  BRONX— 
Clayton    Air    Compressor    WorkJ 

Cortland  St. 
The  Frasse  Cp.,  38  Cortland  St. 
McKiernan     Drill     Co.,     120    Lit 

St. 
Rand  Drill  Co.,  100  Broadway. 
TROY,  N.  Y.— 

M.  C.  Hammett. 
CINCINNATI,  O.— 
Laidlaw-Dunn  &  Gordon  Co. 
Lane  &  Bodley  Co. 
MacLeod  &  Clark,  457  E.  Front 

CLEVELAND,   O.— 
Cleveland  Pump  and  Fixture  Co 
Frankfort. 

DAYTON,  O.— 
Stilwell-Bierce  &  Smith-Valle  C( 
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ENY,  PA.— 
am  Pump  Co. 
CK,  PA.- 

k  Machine  &  Mfg.  Co. 
^LPHIA,  PA.- 
EhchlWtion,  4th  and  5th  Sts., 
tiestnut  and  Market. 
Pumping    Engine    Co.,     Ml 
Bldg. 
/  Tool  Mfg.    Co.,    nth,    cor. 

ir     Brake     Co.,   901   Harrison 

-Dunn-Gordon  Co.,  724    Arch 

Blerce    &    Smith- Valle     Co., 

:h  St. 

RG,    PA.— 

'team  Pump  Co.,  The,  317  3d 

am  Pump  Co.,  Grant  Ave.  N, 

Ave.,  A. 

Kirk  &  Son  Co.,  910  Duquesne 

-Dunn-Gord6n  Co.,  317  3d  Ave. 
5am  Pump  Works,  317  3d  Ave. 
I.  Worthlngton,  317  3d  Ave. 
.RBON.  Pa.— 
I  Iron  Works. 
)N,  Pa.— 
Mfg.  Co. 

3ARRE,  PA.— 
Iron  Works. 

^,  TEX.— 

1-Sergeant    Drill    Co.,    Kiam 

KEE,  WIS.— 
lis  &  Co. 
g  Mfg.  Co. 

BLANDLING  MACHINERY. 

e  A  Marmon   Co.«  Indlan- 
I,  Ind. 

Pulley  Co.,  Columbus.  Ind. 
&  Elliott,  Wilmington,  Dql. 

BALL  MILLS. 

irtlett  &  Co.,  48-46  Center 

eveland,   O. 

leni    Foundry    &    Machine 

o.   Betlileliem,   Pa. 

unot  Company,  Canton,  O. 

&   Chalmers,   W.   12th   St.   & 

lenaw  Ave.,   Chicago,   111. 

ron  Works,     Elston     Ave.   & 

ingdale  Road,  Chicago.  111. 

ICruiFp.    (TliOM.    ProMfter    & 

15  Gold   St.,  N.   Y. 

mldth    &    Co.,     06    Maiden 

N.  Y. 

BALLS,  STEEL. 

Jrecker  &  Co.,  95  Reade  St  , 
ork. 


Cleveland  Ball  &  Screw  Co.,  The  Ar- 
cade, Cleveland,  O. 

Giant  Ball  Co.,  68  Clarkwood  Ave, 
Cleveland.  O. 

Hathorn  Mfg.  Co.,  Bangor,  Me 

Krupp   (ThcMi.  Prosser  &   Son)  15- 
Gold  St.  New  York. 

Simonds  Rolling  Machine  Co.,  Fitch- 
burg,  Mass. 

Steel  Ball  Co.,  840  Austin  Ave.,  Chi- 
cago, 111. 

BARREL  MACHINESIY. 

DeHance   Machine   Works,   Defiance^ 

O. 
J.  L.  Dlx  Foundry  Co.,  Glens  Falls». 

N.  Y. 
M.  Garland  Co.,  Bay  City,  Mich. 
Peter  Gerlach  &  Co.,  Cleveland,  O. 

E.  B.  Holmes  Machinery  Co.,  5» 
Chicago,  St.,  Buffalo,  N.  Y. 

Merritt  Mfg.  Co.,  Lockport,  N.  Y. 
Rochester  Barrel  Machy.  Co.,  Roch- 
ester,  N.   Y. 
Wickes  Bros.,  Saginaw,  Mich. 

BEARINGS. 

C.  O.  Bartlett  &.  Co.,  43-45  Center- 
St.,   Cleveland,   O. 

Tlie  Bonnot  Co.,  Canton,  O. 

Fraser     &     Chalmers.    W.    12th    and 

Washtenaw  Ave.,  C);icago,  111. 
Hill    Clutch    Co.,    Clmeland,    O. 

Nordyke  &  Marmon,  Indlanapo- 
llM,  Ind. 

Retves  Pulley  Co.,  Columbus.  Ind. 

Robins  Conveylngr  Belt  Co.,  13-21 
Park  Row,  N.  Y. 

Walker  &  Elliott,  Wilmington,  Del. 

WebMter  Mf|s.  Co.,  1075-1097  W. 
l.*Stli   St.,   Chicago,  111. 

BELTING. 

SAN    FRANCISCO,    CAI.- 

F.  R.  Cock  Co.,  Oak  wood  and  18th  St. 
H.    N.   Cook   Belting  Co.,   317  Mission 

St. 
Crane   Co.,   23   First   St. 
L.  P.  Degen,  106  Mission  St. 
Jno.  D.  Eby,  17  Main  St. 
Gorham  Rubber  Co.,  308  Mission  St. 
Gutta  Percha  and  Rubber  Co.,   The, 

30  Fremont  St. 
Alexander  Keins,  134  Main  St 
Henshaw,    Bulkley    &    Co.,    Fremont 

and   Mission   Sts. 

D.  J.  Kelly,  Oakwood  and  18th  Sts. 
M.  O'Brien,  509  Mission  St. 

Paciilc  Tool  and  Supply  Co.,  100  First 

St. 
Parke  &  Lacy  Co.,  21  Fremont  St. 
Revere  Rubber  Co.,  527  Market  St, 
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DENVER,   COL.— 
Fairbanks,  Morse  &  Co.,  1600  17th  St. 
The   Link    Bolt    Machinery    Co.,    1328 

17th  St. 
Mine    and    Smelter   Supply    Co.,    17th 
St..  cor.  Blake. 
WATERBURY,  CONN.— 

Novelty  Mfg.   Co.,  121  Maple  St. 
,  The  Bristol   Co.,    Naugatuck  rd.   nr. 

PlaLt'a  Bridse. 
CHICAGO,   ILLS.— 
W.  D.  Allen  Mfg.  Co.,  151  Lake. 
H.    W.    Caldwell    &   Son   Co.,    West- 
ern Ave.  &  17th  St. 
Chicago  Belting  Co. 
The    Diamond     Rubber     Co.,     938-939 

Marquette  Bldg. 
The  B.  P.  Goodrich  Co.,  .141  Lake. 
Ffaser    &    Chalmers,    12th  &  Wash- 
tenaw Ave. 
The   Link     Belt     Machinery     Co., 
39th  St.  and  Stewart  Ave. 
Edward  A.  Turner,  Pres. ;  Staunton 
B.    Peck,    V.-P.    and    Chief    Engr.; 
Dyke  Williams,   Sec.   &  Treas.;  H. 
K.  McLean,  Gen.   Supt.  > 

Thomsas   Belting   Co.,    46-48   S.    Clin- 
ton. 
Webster   Mfgr.    Co.,   1075   W.    15th 
St. 
EAST  ST.  LOUIS,  ILL.— 
Capen  Belting  &  Rubber  Co.,  104  N. 

3d  St. 
Crescent  Belting  Co.,  1119  N.  6th  St. 
Harry   C.    Spring  Supply  Co.,   318  N. 
2d  St. 
PEORIA.  ILL.- 
Hagerty,  Grabor  &  Co.,  915  S.  Wash- 

in^rton. 
Charles  Johnson,  2023  S.  Adams. 
F.  Meyer  &  Bro.  Co.,  1313  S.  Adams. 
Peoria  Belting  Co.,  717  S.  Adams. 
H.   G.   Rouse  &  Co.,  318  S.  Adams. 
COLUMBUS,  IND.— 
Reeves   Pulley   Co. 
EVANSVILLE.   IND.— 
C.   H.   Ellert,  104  Main. 
Evansville     Leather   &   Belting,     509 
Main. 
INDIANAPOLIS,    IND.— 

E.   C.   Atkins   &  Co.,   402-410  S.   Ills. 
W.   B.   Barry  Saw  &  Supply  Co..  228- 

230  S.  Penn. 
Central  Rubber  &  Supply  Co.,  229  S. 

Meridian. 
Duckwall   Rubber   &   Supply   Co.,   123 

T\^   Maryland. 
Hide,    Leather   &    Belting   Co.,    227   S. 

Meridian. 
Indpls.    Belting  &   Supply  Co.,   131  S. 

Illinois. 
Miller    Oil     &     Supply   Co.,   31-35  Mc- 

Nabb. 
Nordylce  &  Marnion  Co.,  "W.  Moi> 

ris  and  I.   &  V.  R.   R. 
Taylor  &   Smith,    247^.    Meridian. 


MUNCIE,  IND.— 
Geo.  Keiser  &  Co.,  115-117  S.  High 
Powers  &  Foorman,  511  S.  Walnul 
Robert  Scott,  304  S.  Walnut  St. 

MARSHALLTOWN,   lA.— 
A.   E.   Shorthill   Co.,  2d  Ave.,  S. 
Cor.  Linn. 

LOUISVILLE,  KY.— 
Ahrends  &  Ott  Mfg.     Co.,     325 

Main. 
W.  B.  Belknap  &  Co.,  Ul  W.  MaJ 
W.   E.  Caldwell  Co.,  Brandels  A 

S.  E.  C.  Brook. 
Andrew  Cowan  &  Co.,  435  W.  M 
Kentucky  Saw  Works,  925  W.  M 
W.  H.  Neill,  507. W.  Main. 

NEW   ORLEANS,   LA.— 

Chicago    Belting    Co.,    406   Carom 

St. 
Gibbens  &  Stream,  213  Canal  St. 
New  Orleans  Railway  &  Mill  Su 

Co.,   620  Camp  St.     , 
Revere    Rubber    Co.,    412    Carom 

St. 
Whitney  &  Sloo  Co.,  1^8  N.  Peter 
Woodward,    Wight  &   Co.,   406  C 

St. 

BOSTON,  MASS.— 
American  Leather  Link  Belt  Co. 

High. 
H.  K.  Barnes,  104  Franklin. 

F.  G.  Barry  &  Co.,  5  Olive  PI. 
Bay  State  Belting  Co.,  119  Fran 
Boston    Belting    Co.,     256-260   be 

shire. 
Boston  Woven  Hose  and  Rubber 

170    Summer. 
Carton   Belting  Co.,   64  Federal, 

13. 
ChicafiTo    Raw    Hide     Mfg.      Co., 

Franklin. 
Choate  &  Brown,  134  Congress. 
Fayerweather  &  Ladew,  228  Fran 
James    Foley   &   Co.,    578-581   AtlJ 

Ave. 

G.  A.  Oilman,  143  Federal. 
Globe  Leather  Belting  Co.,  132  P- 
Albert  Griffiths  Saw  Co.,  40  Olivei 
Gutta  Percha  and  Rubber  Mfg. 

71  Pearl. 
Henry  C.  Hunt  Co.,  32  Oliver. 
C.  L.  Ireson,  97  High. 
Kidder  Supply   Co.,   29  Pearl. 
Leviathan  Belting  Co.,  120  Pearl. 
Main    Belting   Co.,    120   Pearl. 
Geo.  T.   McLaughlin  Co.,   120  Fu 
Page  Belting  Co.,  31  Pearl. 
Revere  Rubber  Co.,  63  Franklin. 
Jas.  H.  Roberts  &  Co..  137  Portl 
Chas.  A.  Schieren  &  Co..  119  Higl 
Schultz  Belting  Co.,  184  Summer 
Spadone  Bros.  Mfg.  Co.,  71  Pear 
Star  Belting  Co.,  31  Pearl. 

CAMBRIDGE,  MASS.— 
Sawyer  Belting  Co.,  20  Thorndito 
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ELD.  MASS.— 

&  Tucker,  44  West  St. 
.  Foote  &  Co.,  82  West  St. 
archner,  156  North  St. 

MASS.— 
Belting  Co..  19  Baxter  St. 
r,   MICH.— 
alleable   Co.,    Cor.    Wight  & 

St. 
Oak  Belting  Co.,  11  Atwater 

Oak  Belting  Co.,  262  Wight 

^ey's  Sons  Mfg.  Co.,  Cor.  1st 

odbridse  St.,  W. 

Valker  &  Son.  129  Lamed  St. 

Vormer     Machinery     Co..     55 

bridge  St.,  W. 

Ing  &  Co.,  15  Woodward  Ave. 

POLIS,   MINN.— 

ik  Belt  Supply  Co. 

kes  &  Co.,  915  Washn.  Ave.  S 

L.   MINN.— 

ane    &    Ordway    Co.,    248    E. 

ir  Rubber  Co.,  375  Sibley  St. 

CITY,  MO.— 

Byrnes  Belting  and  Hose  Co., 

nion  Ave. 

:hase  Mercantile  Co.,  1408  W. 

t. 

iks,   Morse  &  Co.,   1217  Union 

Vestern  Mfg.  Co.,  1221  Union 

Supply  Co...   1205  Union   Ave. 
iS  &  Conover  Hardware  Co., 
5th  St. 

IS,   MO.- 

d  Belting  Co..  320  N.  2d  St. 
W.    Byrnes    Belting    &    Hose 
2  Wash.  Ave. 

Belting  Co..  214  N  2d  St. 
:  Belting  Co.,  1121  N.  6th  ?t. 
bber  Co.,  415  N.  4th  St. 
man  Hide  &  Leather  Co.,  1905 
ndoah. 
i  Belting  Co.,  120  S.  Commer- 

h  Rubber  Co.,  1009-1011  Wash. 

Ll  Supply  Co.,  200-202  N.  2d. 
)rk  Belting  &  P.  Co..  Ltd.,  411 

Rumsey   Mfg.    Co.,    806-820   N. 

Belting  Co.,  402  Barton. 
C.  Spring  Suppply  Co.,  318-322 

> 

3en  Belting  Co.,  205-217  Destre- 

ID,  N.  H.— 

Eastman  &    Co.,     Eastman 
3.  Concord. 


Foote,   Brown   &   Co.,   2     Main     St., 

Penacook. 
Humphrey  Dodge  Co.,  102  No.  Main. 
Thompson  &  Hoague,  42  No.  Main. 
Page  Belting  Co.,  E.   Penacook  St. 

MANCHESTER,  N,  H.— 
Alfred  K.  Hobbs,  1064  Elm. 
Manchester  Hardware  Co.,  938  Elm. 
John  B.  Varlck  Co.,  809  Elm. 

NASHUA,  N.  H.— 

James  Barnard,  70  Main  St. 
NEWARK.   N.   J.— 

Banister   &   Pollard,   206  Market   St. 

E.  C.  Faitoutp  97  Market  St. 
R.  Gray,  Jr.,  190  Market  St. 
Macknet    &    Doremus,    796-798    Broad 

St. 
Joseph  Meier's  Sons.  291  Market  St. 
Newark    Leather     Belting     Co.,     291 

Market  St. 
Roe   &   Conover,   200  Market   St. 
RoHcndaJe-Reddavray     Beltingr  A 

Hof*e   Co.,   IDnelld   Ave. 
C.    W.    Walker,    274   Market   St. 

PATERSON.    N.     :J.— 
C.    C.    Van    Houten    &    Co..    37     Van 

Houten. 
Van  Riper  Mfg.  Co.,  14  Van  Houten. 
ALBANY.   N.   Y.— 
Albany    Belting     &     Supply   Co.,    372 

Broadway. 
Wheeler   &    Wilson    Mfg.    Co.,    28   N. 
Pearl   .St. 

BUFFALO,  N.  Y.— 
Bickford    &    Francis   Belting   Co.,   53 

Exchange. 
Boston  Belting  Co.,  90  Pearl. 
Buffalo  Belting  Wks.,  122  Washn. 
Buffalo  Mill  Supply  Co.,  240  Main. 
W.  A.  Case  &  Son.,  31  Main. 
Fairbanks  Co.,  210  Main. 
Timothy  Gingras,  59  Terrace. 
Goodyear  Rubber  Co.,  48  Exchange. 
Graton  &  Knight  Mfg.  Co.,  292  Main. 
R.  HofCeld  &  Co.,  63  Carroll. 

F.  C.  Howlett  &  Co.,  94  Pearl. 
Leech,  Hall  &  Kemp,  252  Main. 
C.  H.  McCutcheon.  18  Ohio. 

F.  H.  C.  Mey,  64  Columbia. 

Peerless  Belting  Co.,  59  Terrace. 

Plumbers'     and  Steam    Ftrs'    Supply 
Co.,  112  Exchange. 

Revere  Rubber  Co.,  94  Pearl. 

Walbridge  &  Co.,  392  Main. 

W^ed  &  Co.,  292  Main. 
COr^OES,  N.  Y.- 

Sweet  &  Doyle,  75  Mohawk  St. 
NEW    YORK    CITY,    BOROUGH    OF 

BROOKLYN— 

John  Walker  &  Son,  310  Furman  St. 

NEW    YORK    CITY,    BOROUGH    OP 

MANHATTAN  AND  BRONX— 

Stephen     Ballard     Rubber     Co.,     123 
Chambers  St. 

K  H.  Behrlnger,  74  Warren  St. 


.    ^\^: 


Boston  Belting  Co.,  100  Reade  St. 

Bandolph  Brandt.  S8  Cortlandl  St. 

Allsn  Carpenter.  103  N.  Moore  St. 

Crestent  Belling  &  Packing  Co.,   253 

BroHdway, 
.Diamond  Bubber  Co.,  127  Duane  St. 

Fayerweather  &  I>adew,  158  E.  Hous- 
ton 81. 

M.  J,  Fitzgerald,  5S  Center  St. 

The  Fraase  Co..  38  Cortlandt  St. 

Grston  &  Knight  Mfg,   Co.,  112  Lib- 
erty Bt. 

Gutta  Percha  &  Rubber  Mfg.  Co.,  128 
Duane  St. 

A.  B.  Laurence,  113  Llhprty  3(. 

The  Unk  Belt  Engineering  Co. 

Leonard  &  McCoy,  US  Liberty  St. 

D.  Maavatty.  Jr.,  &  Co.,  69  Center  at. 

Mineralized  Rubber  Co.,  18  Cltft  Si. 

Montclair  Rubber   Co..   laS  Chambera 
St. 

New  Jersey  Foundry  &  Machine  Co., 
2«  Cortlandt  Bt. 

New  York  Foundry  &  Machine  Co.. 
SI  Reade  St. 

George  Rahmann  &  Co.,  31  Ferry  St. 


Belt    < 


Park  Huh-. 

giOCHESTl,R,   N.   Y.— 
Mathews  &  Boucher.  26  Exchange. 
Cioes  Bras.  &  Co.,  lU  Mill. 
Maclllnlsts"   Supply   Co.,   301   State. 

lYRACUSe,   N.   Y.- 
Frank e.   Howlett,  £12  S.  Clinton  S 
Syracuae  Supply  Co.,  ltd..  23B  W.  Fa 
ette  St. 

lKRON.  O.- 
The    Akron    Beltintt    Co..      206-2flR 

IIKCINNATl.  OHIO— 
The   Am.    Oak   Leather   Co.,    Kenn 

&  Ballon  Ave. 
ThOB.  3.  Bell  &  Co..  320  Main. 
The    Boebinger   H'ware   Co..    315 


IT 


le  Bradford  EelUnf 
1  2d. 


The  A.  C.  Cattell  Co.,  601  Vine. 
Cleveland  Rubber  Works.  612  Ra 
Crawley  &  Johnston.  520  Mala. 
Gilbert  Belting  Co.,  T7  Rim. 
Hubbard,  Hall  &  Co.,  106  E.  Ft 
The  B,  A.  Kinaey  Co.,  331  W.  II 
J.  H.  Kohmeeehor  A  Co..  130  B. 
The  John  H.  McGowan  Co..  54 

Machinist 


Page  Belting  Co.  of  Concord.  K. 

Qusen  City  SupiHy  Co.,  Pearl  ft  i 
Revere  Rubher  Co..  62S  Main. 
Jo9.  Sharp  BfiltlnK  &  Supply  Co. 

E.  Front. 
Walter  M.  Thompson,  SIS  W.  Gib. 
JuUuB  Ulhleio  &  Co.,  134  W.  M. 
Wirlhim  Bros..  206  W.  7th. 
CLEVETLAND.    O.— 
C.    O.    BBFllett   Jb   Co.,   ■*a-4X  C 


.  Repair  &  But 
ler     Mfg.    CO.. 


Ohio  Rubber  Co..  208  Supertor. 
Bodineld  Belting  Co..  24  8.  WftI 
Cleveland    Oil    ~  ~"    ^ 


COLmlBUS,    O— 
Andrews,   Knight  «   Bar 

Broad  Bt. 
Cniiltal   City    Machine   V 
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iS  Supply  Co.,  161  X.  High  St. 

!rey  Mfg.  Co. 

inner  Co..  51  W.  Broad  St. 

^lELD.  O.— 

retney  &  Co..  114  E.  Main. 

OHIO- 
£.  Dale  &  Co.,  136  Water  St. 
irdware  Co.,  710  Monroe  St. 
Rubber  Co.,  The,  418  Summit 

llcox  Co.,  The,  ?10  Water  St. 

^  PA.- 

Waldron   &   Co. 
leiu  Foundry  and  Machine 
.  Betblehem.  Pa. 

3LPHIA,    PA.— 
er  Bros.,  410-412  N.  3rd. 
-my  &  Son,  228  N.  3rd. 
S.   Bell,   201  Church. 
Bllllngton.  113  Chestnut, 
ond,  520  Arch. 
Belting  Co..  14  X.  4th. 
fe  Martin.  112  S.  2d. 
Joyd  &  Bro..  14  X.  4th. 

Mfg.  Co..  146  X.  2nd. 
elt  Co..  15  X.  9th. 

Etsweiler.  230  X.  3rd. 
nks  Co..  701   Arch. 
umer  &  Co..  1433  Fairmount 

elt  Co..  Ift23  Filbert  Bt. 
&   Knight   Mfg.   Co..   132   N. 

Hill.  15  X.  nh. 

ein  &  Bailey.  *;  X.  Frorst  «t 

oughton  4r  Co..  24v  W.  j^jm^ 

Hopkins  ic  P-rrkJrjj  Tv     ::«; 

lUt- 
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E.  P.  Allis  Co.,  Milwaukee,  Wis. 
American     Blo^rer     Co.,     Detroit, 

Mich.,    Chicago,   111,   New   York, 

Andrews  &  Johnson  Co.,  256-60  Wash- 
ington Blk,  Chicago,   111. 

Bachus  Mfg.,  Co.,  174  Penn  St., 
Newark,  N.  J.    • 

A.  W.  Banister,  35  Wareham,  Bos- 
ton, Mass. 

Bethlehem  Foundry  &  Mach.  Co.,  So. 

Bethlehem,  Pa. 
The  Bonnot  Co.,  Canton,  O. 
Boston     Blower     Co.,     Hyde     Park, 

Mass. 
Buffalo    Forge   Co.,   22-24    Randolph, 

Chicago,  111. 
J.   B.    &   J.    M.   Cornell,   26th   &  Uth 

Ave.,  New  York. 

F.  M.  Crane,  179  Market  St.,  New- 
ark, N.  J. 

Dodge,   Haley  &  Co.,  218  High,   Bos- 
ton, Mass. 
Exeter   Machine    Works,     32    Oliver, 

Boston,  Mass. 
Bymon-Evans   Mfs.   Co.,     42     Oliver, 

Boston,  Mass 
Fraser  &  Chalmers,  W  12th  &  Wash- 
tenaw Ave.,   Chicago,   111. 
Marietta  Fan  Co.,  Marietta,  Pa. 
Massachusetts  Fan  Co.,  53  State  St., 

Boston,  Mass. 
National   Blower  Works,   17th   &  St. 

Paul  Ave.,  Milwaukee,  Wis. 
New  York   Blower  Co.,   Bucyrus,   O., 

39  Cortland t  St.,  New  York. 
Nordyke   <&    Marmon   Co.,   Indlan- 

aiMillN,  liid. 
P.   H.   &   F.    M.   Roots  Co.,   Conners- 

ville,    Ind.,     109   Liberty     St.,    New 

York. 
L.    M.    Rumsey   Mfg.    Co.,    St.   Louis, 

Mo. 
St.    Louis    IJlower    and    Heater    Co., 

1628-1630  N.  9th  St.,   St.  Louis,  Mo. 
Seymour   &    Whitlock,    43   Lawrence, 

Newark,  N.  J. 
Sommer   Electrical    Co.,     251     Market 

St.,  Newark,  N.  J. 

B.  F.  Sturtevant  Co.,  Jamaica  Plain 
Station,  Boston,   Mass. 

Wm  Tod  &  Co.,  Youngstown,  O. 

Walworth  Construction  and  Supply 
Co.,  100  Pearl,  Boston,  Mass. 

Wilbraham-Baker  Blower  Co.,  2526 
Frankford  Ave.,   Philadelphia.   Pa. 

Young  Bros.,  320  Atwater  St.,  E.  De- 
troit, Mich. 

UOILEHRS. 

BIRMINGHAM.  ALA.— 

W.   M.   C^rellin. 

Linn    iron    Works. 

Moans  &   Fulton    Iron  Works. 

Williamson    Iron    Works. 
LITTLE   ROCK.    ARK.— 

D.  R.   Wing  &  Co. 


LOS  ANGELES,  CAL. 

Baker  Iron  Works. 
Fulton  Engine  Works. 
Llewellyn   Iron  Works. 
Thomson  &  Boyle. 
Union  Iron  Works. 
SAN  FRANCISCO,  CAL.— 
Babcock  &  Wilcox  Co.,  32  First 
Baker  &  Hamilton,  Pine  &  Dav 
Jo'Sn  Burke,  139  Beale  8t. 
Mcintosh  &  Wolpmann,  195  Fren 

St. 
C.   C.  Moore  &  Co.,  32  First  St 
Novelty  Iron  Co.,  Crocker  Bldg. 
Pacific  Coast  Boiler  Works,  235  1 

SI. 
PacIiTc  Coast  Machinery  Co.,  12 

mont  St. 
Risdon    Iron  &  Locomotive    Wc 

Howard  &   Beale   Sts. 
Springfield    Boiler    &    Mfg.    Co., 

Firct   St. 
The  Tracy  Engineering  Co.,  151  : 

mont  St. 
Union  Iron  Works,  222  Market  S 
H.  S.  White,  516  Mission  St. 
G.  G.  Wlckson  &  Co.,  34  Main 
DENVER,   COL.- 
Ball    Engine    Co.,     622     Mining  : 

Bldg. 
C.   S.   Burt,  4  Bank  Blk. 
F.   M.   Davis  Iron  "VVorks  Co.,  I 

mer,  cor.  8th  St. 
Denver   Boiler   &   Sheet   Iron  W 

Co.,  N.  W.  cor.  Wazee  &  35th  i 
Denver  Engineering    Works,     B 

cor.  30th  St. 
Doty  &  De  Lange,  1434  Blake  Si 
Jeffrey  Mfg.  Co..  Equitable  Bldg 
Root   Improved  Water  Tube  Bo 

1711  Tremont  St. 
Star  Boiler  &  Sh€et  Iron  Works 

15th  St. 
Stirling  Water  Tube  Safety  Boil 

Bank  Blk. 
Weigele  Pipe  Works,  2949  Larlme 
West  Denver  Boiler  Works,  438  ! 

mer  St. 
John  Young.   2245  Blake  St. 
NEW  LONDON,  CONN.— 
Thomas  Drummond,  231  Bdnk. 
The  Morgan  Iron  Works,  Fort  N 
WATERBURY,   CONN.— 

Randolph-Clowes  Co.,  384  Bank. 
WILMINGTON,  DEL.— 
Adams  &  Johnson. 
Harlan  &  Holllngrsworth  Co. 
Hilles   &  Jones   Co. 
Pusey  &  Jones  Co. 
Remington  Machine  Co. 
WASHINGTON.  D.  C— 
Warren  W.    Biggs  Heating  & 

tilating  Co.,  1416  Pa.  Ave..  N 
H.  Bos  well  &  Co.,  1229  7th  A^ 
Hubbard     Heating    Co.,     918    F 

N.  W. 
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iTILLB,   FLA.— 
;evens  Engineering  Co. 

,  GA.— 

kiachine  Works. 
Safety  Boiler  Co. 

ILL.— 

oiler  Works,  Trask  &  Dear- 
s. 

ILL.— 
.ragwanath,    48-52  W.    Divi- 

s,  Morse  &  Co.,  Franklin  & 

rley  Down  Draft  Furnace 
perior,    Town  send   &    Sedg- 

lester  &  Co.,  241-61   S.   Jef- 

Tling  Company,  Pullman 
).  C.  Barfer,  Pres. ;  J.  K. 
jn,  V.  P.;  E.  R.  Stettinuis, 
J.  P.  Sheddon,  Supt.  Shops 
jerton,  O. 

LL.— 

earn  Boiler    Wks.,     250    W. 

ILL.— 

ody  &  Sons,  104  Cedar. 

in  Boiler  Co.,   801  S.   Wash- 

ILL.— 

xman  &  Co.,  Ws.  Front  ft. 

Michelman,  121  W.  2d  St. 
Boiler  Co.,  Es.   Commercial 
.  Hampshire  &  Vermont. 
LLE,  IND.— 

Machine  Wks.,  127  L.  1st  St. 
Itz,  18-30  3d  Ave. 
Iz,  13  3d  Ave. 
POLIS,   IND.— 
n  Boiler  and  Sheet  Iron  Co., 
W.   Washington. 
Ingriue    Works,    19tl&    and 
idale. 
7  &  Taylor  Co.,  740  W.  Wash. 

Connaughton,  534  S.  Capitol 
W.  Kennedy,  1019-1131  Beech- 
Flake,  607  Kentucky  Ave. 
)avi8  Co.,  230  S.  Missouri  St. 
=»ORT„  IND— 

er  Bros.   &   Co.,    S.    E.    Cor. 
tid  Erie  Ave. 

IND.- 
'ozler.  TST.   Adams,   bet.   Cole 
anning,  W.  S. 

Boiler  and  Sheet  Iron  Wks., 
Mulberry  St. 
BANY- 

Hegewald  &  Co.,  Water  bet. 

and  W.  1st  St. 

&  Co.,  Pearl  and  Oak  Sts. 


RICHMOND,  IND.— 
Gaar,  Scott  &  Co.,  6th  &  Washington 

Ave. 
Richmond  Machine  Works.  534-536  N. 

10th  St. 
Robinson  &  Co.,  N.  S.  Main.  bet.  2d 
and  3d  Sts. 
CLINTON,   lA.— 

Star  Boiler  Works,  1st.  St.  &  8th  Ave. 
MARSHALLTOWN,   lA.— 
A.  E.   Shorthill  Co.,  2d  Ave.,  S.  W. 
Cor.   Linn. 

MUSCATINE,    lA.— 
Garren  &  Hlnes,  Spring,  nr.  Front. 
Muscatine     Boiler     &    Iron    Works, 
Spring,  nr.  2nd. 

FORT  SCOTT,   KAS.— 
Ft.  Scott  Foundry  &  Mach.    Works 
Co. 
LOUISVILLE,  KT.— 
American  Machine  Co.,  524  E.  Main 

St. 
W.   E.   Caldwell   &  Co.,   Brandies  & 

Brooks. 
Geiger,  Fisk  &  Co.,  725  E.  Main. 
Henry  Vogrt  Machine  Co. 
NEW  ORLEANS,   LA.— 
Babcock  &  Wilcox  Co.,  339  Carondo- 

let  St. 
Erie  City  Iron   Works  of  Erie,   Pa., 
511  Godchaux  Bldg. 
SHREVEPORT,  LA.— 

P.  Parsons,  301  Strand  St. 
PORTLAND,  ME— 
Portland  Co.,  58  Fore  St. 
M.   T.   Quinn,  59  Commercial  St. 

BALTIMORE,  MD.— 
Ames  Iron  Works,  341  Equitable  Bldg. 
Ellicott  Machine  Co. 
Robt.  Poole  &  Son  Co. 

BOSTON,  MASS.— 
Dow,  Braman  &  Co.,  239  Causeway. 
Harrison    Saf'?cy    Boiler    Works,    77 

Oliver  St. 
Lidgerwood  Mfg.  Co.,  77  Oliver  St. 

C  AMPRIDGE,  ■  M  ASS.— 

Wm.  Campbell  &  Co.,  212  6th  St., 
N.  Broadway. 

Raw  son  &  Morrison,  31  Main  St. 

Roberts  Iron  Works  Co.,  180  Main  St. 
PITTSFIELD,   MASS.— 

Adison  M.  Chapel,  272  Fenn  St. 

J.  W.  Kirchner,  156  North  St. 

H.  S.  Russell,  92  McKay  St. 

ALPENA,   MICH.— 
John  Oliver,  Jr.,  219  W.  Oldfield. 

ANN  ARBOR,  MICH.- 

T.  L.  Sutter  &  Sons,  725  Main,  N. 
BATTLE  CREEK,   MICH.— 

Brennan  Boiler  Works. 

BAY  CITY,  MICH.— 
Industrial  Works. 
Mackinnon  Mfg.  Co. 
John  Maher. 
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DETROIT,  MICH.— 

John  Brennan  &  Co.,  N.  W.  cor.  To- 
ledo Ave.   and  24th  St. 

Buffalo-Pitts  Co.,  S.  a  M.  C.  R.  R. 
W.   of  Junction  Ave. 

•Central  Boiler  Works,  S.  E.  cor.  3d 
and  Coneress  St. 

.Bearing  Water  Tube  Boiler  Co.,  551 
Grand  River  Ave. 

Detroit    Range    Boilei;    Co.,    6OT    24th 

at. 

Detroit  Screw  Works,  49  Riopelle  St. 
East  End  Boiler  Works,  H  St.  Aubln 

Ave. 
Stephen  Pratt,  N.  E.  jjor.  Foundry  & 

M.   C.    R.    R. 
J.  Sprenger  &  Sons,  1188  River  St. 
The  Standard    Foundry    Co.,    671    At- 

water  St. 
Willis  C.  Turner,  441  Hubbard  Ave. 
Wray- Austin      Machinery      Co.,      171 

Woodbridge,  S.  W. 
GRAND  RAPIDS,  Mich.— 

Adolph  Leitell  Iron  Works. 
KALAMAZOO.   MICH.— 
Frank  H.    Buechner. 
Clark  Engine  &  Boiler  Co. 
[MANISTEE,   MICH.— 

Manistee  Iron  Works  Co.,  cor.  Jones 

&  Ashland. 
Union  Boiler  Works,   foot  of  Smith. 
MENOMINEE,  MICH.— 
Menominee  Boiler  Works,  1208  Ogden 

Ave. 

MINNEAPOLIS,    MINN.— 

The  E.  P.  Allis  Co.,  416  Corn  Exch. 

American  Radiator  Co.,  513  Guaranty 
Bldg. 

Archamba  Heating  Co.,  219  S.  3d  St. 

Willliams  Bros.,  Lower  Nicolett  Is- 
land. 

Crown  Iron  Works,  113  2d  Ave.,  S.  E. 

D.  G.  Hough,  305  6th  Ave.,  S. 

Lambrex  Bros.,  505  13th  Ave.,   S. 

Minneapolis  Iron  Works,  900  S.  4th  St. 

Moore  Heating  Co.,  704  S.  5th  St. 

Otto  Gas  Engine  Works,  313  S.  3d  St. 

J.  G.  Robertson,  532  Guaranty  Bldg. 

Woolf  Valve  Gear  Co.,  912  Guaranty 
Bldg. 

ST.   PAUL,  MINN.— 
Davis  Heating  and  Plumbing  Co.,  148 

E.  4th  St. 
Kenny  Bros.,  339  E.  4th  St. 
A.  L.  Ide  &  Sons,  408  E.  4th  St. 
George    R.    Morton,    109    Nat.    G.    A. 

Bank  Bldg. 
J.  G.  Robertson,  409  Manhattan  Bldg. 
Springfield   Boiler   and   Mfg.    Co.,    408 

Manhattan  Bldg. 
South   Park   Foundry     and     Machine 

Co.,    11   Gilfilan    Blk. 
Watrous    Engine    Works    Co.,    62    S. 

Robert  St. 
Western  Machinery  Mfg.   Co.,  249  R 

4th  St. 


VICKSBURG,  MISS.— 
P.  J.  Foley. 

KANSAS  CITY,  MO.— 
The  Brownell  &  Co.,  1216  Union 
Darby    Kansas   City    Boiler  "VS 

1026  W.  8th  St. 
Fairbanks,  Morse  &  Co.,  1217  l 

Ave. 
Great  Western  Mfg.  Co.,  1221  1 

Ave. 

Sherman  &  Liewis,  1206  Union  A 
Springfield    Boiler  and  Mfg.  Co 
Union  Ave. 

ST.  LOUIS,  MO.— 
Green   Engineering   Co.,   313  \^ 

St. 
Heine  Safety  Boiler  Co.,  708  Ba 

Commerce  Bldg. 
John  Nooter,  816  N.  Main. 
John  O'Brien  Boiler  Wks.  Co., 

N.  W.  Cor.  Mullanphy. 
John  Rohan  &  Son  Boiler  Wks 

Lewis,  N.  W.  Cor.  Biddle. 
Michael  J.  Ryan,  1301  S.  Main. 
St.  Louis  Engineering  &  Supplj 

706  Chestnut. 
Chas.  H.  Verbarg,  2830  S.  3d  S 
Jos.  F.  Wangler  Boiler  &  Sheet 
Wrks.  Co.,  1535  W.  9th  St. 

BUTTE,  MONT.— 
Walsh  &  McGrade. 

OMAHA,  NEB.— 
Drake,  Wilson  &  Williams. 
Omaha  Boiler  Works. 

NASHUA,  N.  H.— 
J.  J.  Crawford  &  Son,  4  &  6  D€ 
C.  B.  Jackman  &  Son,  33  Cros! 

NEWARK,    N.    J.— 
Automatic     Rotary     Stoking     ' 

Co.,  810  Broad  St. 
Chas.  C.  Ball  &  Co.,  148  N.  J.  : 

Ave. 
Cyrus  Currier  &  Sons,  21  R.  R. 
W.  G.   &  G.  Greenfield,   5th  c  ( 

Harrison. 

Hewes     &     Phillips     Iron      TV 

Orange  &  Ogden  Sts. 
Lambert    Hoisting   E3ngine     Co. 

Poinier  St. 
L.  J.  Lyons  &  Co.,  189-195  Comi 

St. 

Owen  McCabe,  195  Commerce  Si 
J.  S.  Mundy,  22  Prospect  St. 
Seymour    &    Whitlock,  43  Law 
St. 

NEW  BRUNSWICK,  N.  J.- 
National  Water  Tube  Boiler  Cc 

PATERSON,  N.  J.— 
Sipp  Electric  &  Machine  Co.,  y. 

Van  Houten. 
Samuel  Smith  &  Son,  130  Rail 
Ave. 
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r.  N.  Y.- 

Bruss  &  Iron  Co.,  165  Broad- 

F.  Green,  67  Church  St. 
S'icholson,  11  Church  St. 
Inner  &  Arnold  Co.,  205  Broad- 

v«?<rney.  43  Liberty  St. 

X).    N.    Y.- 

Iberger  &  Sjn,  695  Ellicott. 

tarn    Engine    3Vorks.    Norton 

V'aler. 

Engineering  Co.,   0   Erie  Co. 
ildir. 
Machinery    Co.,    24  ,  Burwell 

Dempster.   24   Burwell   PI. 
Boiler    Works,     Alary     &    In- 

&   Trefts,  56  Perry. 

&    Roberts    Bniler    Wks..    21 

la. 

Iron  Work.s.  178  Walclen  Ave. 
Dlnnlohl,  355  J^agara. 
He   Boiler  Works,    Perry  and 
ro. 

^:ngino    &    Boiler    Works,    530 
t   Sq. 

&   Cousins.   2i»   Burwell   PI. 
CMty    Engineering    C  >..    Perry 
ississippi. 

-OS.  &  Co..  Mary  and  Indiana. 

)RK    Clii,    J^OROUGH    OF 
BROOKLYN. 
Basin  Iron  Works,  Summit 
ay    Sts. 

■k  Steam  Boiler  Co.,  240  Lor- 
5t. 

a    Engineering    Works,    Wil- 
nd  Imla  Sts. 

►her  Cunningham  &   Son,  433 
iOint   Ave. 

onohue   Sons,    lus   Wallabout 

E3nderlin,    Jr.,    &    Co.,    49    N. 

I    Machine    &    Stt-am    Boiler 
,  18  Franklin  St. 

Iroy.   Foot  24th   St. 
ilurlbert.    Foot   24th    St. 
.ggins,  ;iX  Harrison  Si. 
eyden,    227   Gold    St. 
^'arrell    &    Son,    52    Commer- 

n   Bros.,   Fo(U   2<)th   St. 
VIcNeil,  William  Sc  Imlay  St. 
&   Long.    Foot   Court   St. 
Iron  Works,   l.'.l   William  St. 
?r  Reid.  tw  Commerce  St. 
)n   Works.    Foot   27th    St. 
)gt   &    Co.,   30    Franklin   St. 
'Vhite,  570  Smith  St. 


NEW  YORK,  N.  Y.,  BOROUGHS  OF 
MANHATTAN  &  BRONX— 

Abendroth  &  Root  Mfg.  Co..  99  John 
St. 

Acme  Boiler  Co.,  Willis  Ave.  &  14Sth 
St. 

D.  Ahearn  &  Co..  263  South  St. 
American    Radiator    Co.,    42    E.    20th 

St. 

American  Stoker  Co.,  141  Broadway. 

Ames  Iron  Works,  149  Broadway. 

Andrt-ws,  Phalon  &  Co.,  241  West  St. 

Aultman  &  Taylor  Mach.  Co.,  39 
Cortlandt  St. 

Babt'ock  &  Wilcox  Co.,  29  Cortlandt 
St. 

James  Beggs  &   Co..  9  Dey  St. 

Charles  Behlen.  72  Trinity  PI. 

C.  A.  Bennett.  120  Liberty  St. 

Higelow  Co.,  1.')  Cortlandt  St. 

If.   J.   Boes.  4S7  E.   ISSth  St. 

William   Boes.  4H3  E.  ]3r)th  St. 

Burhorn  <fc  Granger.  95  I-.iberty  St. 

G.   ir.  Chasmar.  39  Cortlandt  St. 

Coatesville  Boiler  Works.  141  Broad- 
way. 

E.  N.   (\ikefair.  39  Cortlandt  St. 
William  Collins  Sons,  Foot  of  W.  21st 

St. 

Conover  Mfg.  Co..  26  Cortlandt  St. 

P.  Delany  <fc  Co..  S5  Liberty. 

Donegan  &  Swift,  G  Murray  St. 

J.  M.  Duncan,  39  Cortlandt  St. 

Ejust  Jersey  lipe  Co.,  26  Cortlandt  St. 

Economy  Mfg.   Co.,  141  Broadway. 

lOdgemooi-   Iron  Co..   26  Cortlandt  St. 

Michael   F.)garty,  533  W.  33d  St. 

George    Fox's  Sons,  511  W.  34th  St. 

Gas  Engine  &  Power  Co.,  50  Broad- 
way. 

Gem  City  Boiler  Co.  39  Cortlandt  St. 

Gorton  «fc  Lidgerwood  Co.,  96  Ldb- 
ertv  St. 

P.   R.   Gray,   Jr..   26  Cortlandt  St. 

R.    J.    Grav,    54   E.    132a   St. 

Gieenlle,   Wyatt  &  Co.,  499  Water  8t 

E.   P.   Hamp.son  Co..  26  Cortlandt  8t. 

W.    F.    I  Taring.   141  Broadway. 

Harrisburg  Foundry  &  Mach.  Wlw. 
203  l^roadway. 

Harrisburg  Mfg.  &  Boiler  Co..  « 
Liberty  St.  ^        — 

Harrison  Safety  Boiler  Woriw,  » 
Cortlandt  St. 

Hawley  Down   Furnace  i:^.,  »  f>^U 

landt   St.  ^  w*. .     ^ 

Hazelton  Boiler  Co..  120  JAwirty  W, 
Henrv  Heather,  462  11th  Avfc 
Heine  Safety  Boiler  Co..  11  Br«ulir*y, 
Heipershau.sen  Bro«.,  W  MsfiUgh*  fH. 
Herendeen  Mf^.  Co.,  M  Corttftodt  Bt. 
I..ane  &  Bodley  Co.,  !•  tlb«rty  Bt. 
Leonard  &  McCoy,  «»  Uhwty Jft. 
Model  Heatlnir  Co.,  •  ?2*^w  L 
Morgan  Iron  "Worfc*,  ••^JJ"  "* 
Morse  Iron  Wk«  *  '*>nr  Iw*  O/.    V, 

New  St. 
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National  Furnace  Co.,  52  Broadv/ay. 
N.  Y.  Cei.tral  Iron  Wks.  Co.,  17  Park 

Row. 
N.    Y.    Safety   Steam   Power   Co.,    107 

Liberty   St. 
New  burgh   Steam     Boiler     Works,    85 

Ldberty  St. 
Julian   Nlcholl     &    Co.,     126    Liberty 

St. 

D.   M.   Nichols,   2  Gouverneur   Slip,    t 
OU   City   Boiler  Works,   39  Cortland t 

St. 
Olney  &  Warrin.  36  Dey  St. 
Oswego  Boiler  Works,     39  Cortlandt 

St. 
W.   H.  Page  Boiler  Co.,  68  Beekman 

St. 
Payne   Engineering   Co.,     120  Liberty 

St.- 
Walter     Pendleton   &   Co.,     17   Park 

Row^. 
Andrew  Ph€lps'  Sons,  29  West  St. 
Phoenix  Iron  Works  Co.  15  Cortlandt 

St. 

Quintard  Iron  Works.  742  E.  12th  St. 

Alexander  Reid,  408  West  St. 

James  Reilly  Repair  &  Supply  Co.,  230 

West  St. 
Richmond  Stove  Co.,  85  Center  St. 
Riter  Conley  Mfg.   Co..   39  Cortlandt 

St. 

Roberts  Safety     Water    Tube  Boiler 

Co.,  39  Cortlandt  St. 
J.  F.  Rogers  &  Co.,  42  Cortlandt  St. 
Ross  Iron  Works,  81  Broad  St. 
Ruggles     Coles     Engineering   Co..    39 

Cortlandt   St. 
Albert  Smith  &  Son.  69S  11. h  Ave. 
Francis  Stickler.  69  Beekman   St. 
Stirling  Co..  95  Liberty  St. 
Strutherd.   Wells  &  Co.,  26  Cortlandt 

St. 

Superior  Boiltr  Co..  17  Park  Row. 
Thayer  &  Co.,  Inc..  39  Cortlandt  St. 
Thorpe.   Piatt   &  Co.,  97  Cedar  St. 
Tonkin  Boiler  Co.,  26  Cortlandt  St. 
W.  W.  Tupper  &  Co..  39  Cortlandt  St. 
U.    S.    Foundry    &    Machine    Co..    26 

Cortlandt   St. 
F.  A.  Verdon  &  Co.,  25  Pine  St. 
Watertown  Engine  Co..  39  Cortlandt 

St. 

Wickos   Bros.,   i-h  Liberty  S:. 
Woolsion   &    Brew.   14   Broadway. 
F.   W.   Wright.   131  Worth  St. 
E  B.  Van  Atta.  39  Cortlandt  St. 

RCK'H ESTER.    X.    Y.— 

KoV'-rt   r.rys...!:.    V.l-  Mill. 

Sidney  H:i::.    ■"   Mill. 

Rz-ohestcr  Boi'.er  W<.'rks.    lo  River, 

R;.M:c-?:or     Machine     Tool    Works,    3 

Frank. 
Wils  n  A:   Dunn.    Fco:   River. 


AKRON,   O.- 
Briggs  Boiler  Works  Co..  12i 
The  J.    C.    McNeil   Co.,   Coi 
and  Sweitzer  Ave. 

CINCINNATI,  O.— 
Aultman  &  Taylor  Machinei 
Majisfleld,  O.,  93  Perin  Bid] 

The  Chas.  Barnes  Co.,  200  S 
Thos.  J.  Bell  &  Co.,  331  W. 
Crawley  &  Johnston,  522  MaL 
Economy  Machinery  Co.,  425 
The   Francis   Fritsch   Mfg. 
Micken  Ave.,   Dunlap  &  S 

The   I.   &  E.    Greenwald    Cc 
Pearl.' 

Hannam-Bechtel    Circulator 
W.  2d. 

Robert  Jones  &  Co. 
Pearl  and  Ludlaw. 

The  E.  A.  Kinsey  Co.,  331  W. 
Laidlaw-Dunn-Gordon  Co.,  P 
Plum. 

The  John  H.   McGowan  Co., 
tral  Ave. 

Mcllvaln  &  Spiegel  Bpiler  ai 
Co.,  Pearl  and  Lawrence. 

W.  D.  Norton,  6th  and  Carr. 
OU  City  Boiler  Works  of  Oil  C 
342  Main. 

J.  K.  Rugg  &  Co.,  340  Main. 
Smith.    Meyers     &   Schnier, 
Front. 

The  Stirling  Co.,  805  Neave  Bl< 
Tudor  Boiler  Mfg.  Co.,  716  E. 
Vance  &  Love,  328  W.  3d. 

CLEVELAND.    O.— 
American   Shipbuilding  Co., 

duct. 
Brownell  &  Co.,   202  Superioi 
Cleveland    Steam      Boiler    ^ 

West. 

Erie    City    Iron    Works,    807 
Bids. 

Kaltenbach   &   Griess,   1618  \ 
son    Bids. 

River  Machine  &  BoUer  Co., 

at  E.  R,  R. 
H.  E.  Teachout.  Forrest  at  I 

COLUMBUS.   O.— 
Eaton   Machine    Wks.,   98  "V^ 
St. 

Potts  Machinerj-  Co..  162  N. 
FIXDI.AY.    O.— 
The    Adams    Bros.     Co.,    421 

Main  Cross. 
George  McArthur.  129  Meeks 

MARIETTA,    O.— 
Marietta    Boiler   Works.   Wa 

Seventh. 
Pattin   Bros.  9l  Ca,  IM-IX  \ 
H.   Strecker.  709 
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SLD,    O.— 

Derts,    L.    S.    Bridge    E.    of 

p    Mfg.    Co.,,    June.    C,    C, 
L.  R.  R.  and  Qreenmount 

sty    Machine    Co.,      74     B. 

ton. 

ar.TiK.  O.— 

y,  204  Nortli. 

&  Irwin,  610  Adams. 

'.— 

)s,  139  S.  EIrie  St. 

&  Co.,  1009  Water  St. 
liler  and  Engine  Works,  700 
t. 

D.    ORE.— 
Iron  Works. 
Iron  Works. 
HHM.  PA.— 

1  Boiler  Works,  Front  and 
npton,  S.  B. 

LPHIA.   Pa.— 

Radiator  Co.,  622  Arch  St. 
1  Works,  716  Fidelity  Bldg. 
sinv  Works,  15  N.  7th  St. 
&  Wilcox,  642-644-646  Drexel 

sley  Iron  Works,  514  S.  Del. 

Basshor  &  Co.,  608  Harrison 

rchfield  Co.,  (S19  Arch  St. 
&  Granger,  1004  Stephen  Glr- 
S. 

Carroll,  1336  Mt.  Vernon  St. 
e  Boiler  Works,  701-2  Fldel- 
;. 
Iron  Works,  808  Land  Title 

Ervlen  &  Co.,  420  Mtmphla 

mlng,  2926  Boudinot   St. 
engineering  Co.,  764  Swanson 

Gllman,  1108  Beach  St. 
oldner    &    Son,    Tasker   St. 
)el.   River, 
rlfflng   Iron   Co.,    382   Phlla. 

Safety   Boiler   Works,    17th 
legheny  Ave. 
fety  Boiler  Co.,  601  Fidelity 

bbs,  3d,  Arch  and  Race  St. 
Holmes  &  Co.,  612  Arch  St. 
Foundry  &  Machine  Works, 
3ge  Ave. 

Kane  Mfg.  Co..  Huntingdon, 
tter. 

•  Co.,  612  Betz  Bldg. 

on  Engine  Works,  704  Arch 

:on    Machine     Co.,     2237     N. 

ft  White,  MO  Chestnut  St. 


Lebanon  Boiler  W^orks,  206  N.  4th  St. 
John  McAdams,  E  Susquehanna  Ave. 

Wharf. 
McGovern   &   Smith.     2054  R   Lehigh 

Ave. 

McNeil  Boiler  Works.  1001  Chestnut 
St. 

John  S.  Nay  lor.  Front  &  Glrard  Sta 
August  Nuttinger,  Sr.,  826  N.  4th  St. 
John  Nuttall,  1723  N.  5th  St. 
William   H.   PagQ    Boiler    Co.,   The. 
636  Arch  St. 

Oswego  Boiler  Works,  6  N.  6th  St. 
Parker  EIngine  Co.  of  Cal.,  Schuyler 

C.     Dalamater,     sales    agent.     1041 

Drexel  Bldg. 

Pennsylvania  Boiler  Works.  301  Arch 
St. 

Penn.  Range  Boiler  Co.,  2010  N.  10th 
St. 

J.  K.  Petty  &  Co.,  206  N.  4th  St. 

Pierce,  Butler  &  Pierce,  24  S.  7th  St. 

Rellly  &  Fearon.  1154-56  N.  3d  St. 

J.   &  G.  Rich,  120  N.  6th  St. 

Benj.   T.   Scott,  206  N.   4th  St. 

Scott  Machine  Co.,  2237  N.  Front  St. 

Isaac  A.  Sheppard  &  Co.,  4th  &  Mont- 
gomery  Ave. 

Sheridan  &  Co.,  1173  S.  9th  St. 
H.  B.  Smith  Co.,  510  Arch  St. 
Standard  Co.,  631  Arch  St. 
Sterling   Water   Tube   Safety   Boiler, 

205  Betz   Bldg. 
Struthers,   Wells  &  Co.,   501   Fidelity 

Bldg. 

Thayer  &  Co.,  542  Drexel  Bldg. 
Thompson  Bros..  112  Bread  St. 
Thonr-pson  Iron  Wks..     1S25-1&27    Cal- 

lowhlll. 
Conrad  Wanner,  1450  N.  Delhi  St. 
Robert    Wetherlll    &    l  o.,    1213    Betz 

Bldg. 
Wllbraham  Bros. 
Wllfong   Bros.,   52d   c.    P..   W.    &   B. 

R.  R. 

PITTSBURGH,  PA.— 
Babcock  &  Wilcox   Co.,   1217  Empire 

Bldg. 
Bovalrd  &  Seyfang  Mfg.   Co.,   546  2d 

Ave. 
John  Brennan  &  Co..  600  Times  Bldg. 
Cahall   Sales   Dopt.,   541  Wood  St. 
Thomas  Carlln's  Sons  Co.,  1600  River 

Ave.,   R   A. 
W.  J.  Carlln  Co.,  610  Lewis  Blk. 
Carroll-Porter  Boiler  &  Tank  Co.,  207 

Penn.  Ave. 
Frlck  &   Lindsay   Co.,   200  Wood   St. 
Geary    Water    Tube    Boiler,    323   4th 

Ave. 
Harrison    Safety    Boiler    Works,    812 

Lewis  Blk.  ^^  ^ , 

Heine  Safety  Boiler  Co..   908  Lewis 

Blk. 
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Iron   City   Boiler    Works,   20th   St.    & 

Pike  bt. 
William  M.  Kerr.  401  Ferffuson  Bldg. 
James    I^apiwr.    &   '^o.,    20th    &    Pike 

Sts. 
Mjincliostor  Co.,  3iOS  Smallman  St. 
James  F.  Morrison,  41  Water  St. 
R.  Miinro  A:  Son,  2?A  ^  Smallman  St. 
J.  A.  McCormick,  31S  1st  Ave. 
James   McNeil    &    Bro.,   29th     St.     & 

A.  V.  Ry. 
Oil  City  Boiler  Works,  32.3  4th  Ave. 
John  M.  Pearson,  2  Mnlberry  A. 
Pittsburgh  Locomotive  &  Car  AVorks, 

2101  Beaver  Ave.,  A. 
William    B.    Pollcck   Co..     1217     Park 

Bldg. 
Porter  Foiirdry   <\r   MacUine  Jo..  Ud., 

1   DarrjJh   St.,    A. 

S.    i;.   Rhr.-nn   A   v'o..   4::<1  st.   &  A.   V. 

Ry. 
Wm.   B.   Scaife  &  Honn,  221   First 
Ave. 

Sheiiff  Machim-ry   Co.,   i:n  Waiter  St. 
Som'^rs,  Fitler  ^  Clarke,  ltd.,  327  Wa- 
ter St. 
Stirling  <'o.,  421  Wattr  St. 

SCRANTON,   PA.— 
Dickson    Mfg.    Co.,     Penn     Ave.,    C. 
Vine  St. 

W1L.KP2SBARRK,  PA.— 
Vulcan    Iron   Works. 

CENTRAL  FALT^,  R.  I.— 
Central  P^alls   Boiler  Repair  Shop,   16 
Maple  Ave. 

CHARLP^STON,  S.  C— 
Charleston     Boiler     and     Sheet     Iron 

Works.    Virginia   and    Clendenning. 
Charleston  iron  Works.  123  Pritchard. 
J.  F.  Riley.  68  South  St. 
Riverside    Iron    Works,    Concord.    E. 

end  Hasell. 
Valk   &  Murdotk  Iron   Works,   12,   20 

Hasell. 
Charles  Ward,  South   Side. 

COLUMBIA,    S.    C— 
V.  C.  Bradham,  1323  Main  St. 
W.  H.  Gibbes  «&  Co..  m  Gcrvais  St. 


Palmetto    Iron    Works,    1802   L 

.   St. 

Toyers  Engine  Works,     711    G 
St. 
GREENVILLE,   S.   C— 

Greenville    Machine    Works,     2 
Laurence  St. 

Palmetto  Iron  Works,  402  Rhel 
CHATTANOOGA,  TENN.— 

Casey  &  Hedges  Mfg.  Co. 

Lookout  Boiler  &  Mfg.  Co. 

Welsh   &  Weidner. 
HOUSTON,  TEX.— 

Hartwell  Iron  Works,  E.  S.  T\ 
bet  Baker  &  Allen. 

Herman  H.  Tofte,  109  Milam  S 
SALT  LAKE  CITY,  UTAH— 

Haynes  &  Son. 

Samuel  Holmes. 
BURLINGTON,  VT.— 

W.  H.  Lang,  Goodhue  &  Co. 
ALEXANDRIA,  VA.— 

P.  F.  Gorman,  321  S.  Union  St. 
SPOKANE.  WASH.— 

W.  P.  Scott. 

Union  Iron   Works. 
PARKERSBURG.   W.   VA.— 

Fisher  &  Kootz,  208  1st  St. 

EATT  CLAIRE,  WIS.— 
Eau  Claire  Mill  Supply  Co.,  4( 
Claire  St. 

MANITOWOC,   WIS.— 
Manitowoc  Steam  Boiler  Wor 
Quay  St. 

MILWAUKEE,  WIS.— 

Buxbaum  &  Miller,  287  Virgin! 
Davis  Bros.  Mfg.  Co.,  570  Clint 
J.  W.  p:viston  &  Son,  233  Oreg 
Logemann  Bros.,  282  Oregon  i 
T.    L.    McGregor    Boiler    Worl 

Oregon  St. 
Mertes-Miller  Co.,  239  Lake  St 
Milwaukee  Boiler  Co.,  220  Ore^ 
Seamless   Structural   Co.,     718 

over  St. 

BOLTIXti   MACHIXERY 

C.  O.  Bartlett  &  Co.,  43-45  < 
St.,  Cleveland,  O. 


Anv  information  on 


Cement  or 


Cement  flachinery 

will  be  furnished  on  request  by 
the  publishers  of  this  V)<x)k    - 


riunicipal  Engineering  Compai 


MACHINERY  AND  SUPPLIES  FOR  CEMENT  PLANTS.        601 


frey  Mfg.  Co.,  Columbus,  O. 
:e  &,  Marinon,  Indlanapo- 
id. 

Waldron  &  Co.,  Muncy,  Pa. 

3TS   FOR  BLCVATORS. 

n  Co.,  Canton,  O. 

lartlett   &    Co.,   43-45    Cen- 

;.,  Cleveland,  O. 

[alleable     Iron    Co.,     Detroit. 

Caldwell  &  Son  Co.,  Chicago. 
3If^.  Co.,  Mlsha^fraka,  Ind. 

Mfg..   Columbus,   O. 

Le    ^    Marmon,    Indlanapo- 

Id. 

&  Elliott,  Wilmington,  Del. 
Mfg.  Co.,  118-126  North  Ave., 
ago,  111. 

(CONVEYOR,  ECCENTRIC, 
IXAL.,   STEP,   TAKE   UP.) 

nirtlett  &  Co.,  43-45  Center 

e^eland,  O. 

MfM'.  Co..  MlHlia^Taka,  Ind. 

Mfgr.    Co.,  Columbus,   O. 
:e  &   Marmon  Co.,   Indlan- 
H.  Ind. 

Pulley  Co.,  Columbus,  Ind. 
?r    Mfgr.    Co.,    1075   W.    ISth 
Icasro;     38    Dey     St.,     New 


IRICK   MACHINERY. 

0,  ILLS.— 

'    Brick    Machinery     Co.,    729, 

?arbom. 

Im.    Boyd    &    White   Co.,    Cor. 

th   and  Wallace. 

La   Dow  &   C,   1107   Chamber 

mmerce. 

APOLIS,    IND.— 
J.   Gray,  1510  W.  Wash. 
Hensley,  629-630  Lemcke  Bldg. 

I  CITY,   MO.— 
Raymond    &    Co.,    1205   Union 

:.    IND.— 

lock.  247  and  249  The  Johnson. 

IS.   MO.— 

rnholtz  Brick  Mchy.  Co.,  1214- 

'orlar. 

eller    Brick    Mch.    Cn..    915-916 

nd   Bide. 

'S,   O.— 

neriean  Clay  Working:  Ma- 

try  Co. 

1.  O.  - 

>unot  Company. 

•^ATI,   O.— 

m  Creager's  Sons  Co.,   115  W. 

,   O.— 
Freese  &  Co. 


PHILADELPHIA,   Pa — 
George  Carnell.   1819  I^.  5th  St. 
Chambers  Bros.  Co.,  52d,  below  Lan- 
caster Ave. 
C.  W.  Raymond  &  Co.,  101  Chestnut 
St. 
PITTSBURG,   Pa.— 
C.  W.  Raymond  Co.,  1519  Park  Bldg. 

BRUSHES  FOR  CEMENT  PLANTS. 
JoM.  Lay  &  Co.,  liidtteville,  Inil, 

BUCKETTS       FOR         ELESVATORS, 
CONVEYORS,    ETC. 

C.  O.  llartlett  &  Co.,  43-45  Center 
St.,  Cleveland,  O. 

Bethlehem  Foundry  &  Machine  Co., 
S.  Bethlehem,  Pa. 

The  Bonnot  Co.,  Canton,  O. 

H.  W.  Caldwell  &  Son  Co.,  Western 
Ave.  &  17th  St.,  Chicago,  111. 

The  Coniractors'  Tool  Co.,  118  S.  6th 
St.,   Philadelphia,  Pa. 

Dodffe  Mfgr.  Co.,  Mishaipraka,  Ind* 

Fraser  &  Ciialmers,  W.  12th  &  Wash- 
tenaw Ave.,  Chicago,   111. 

The  Haywood  Co.,  97  Cedar  St.,  New 
York.   N.   Y. 

The   Jeffrey    Mfg.    Co.,    Columbus,    O. 

Nordykc  &  Maruion  Co.,  Indian- 
apolis, Ind. 

L.  M.  Rumsey  Mfg.  Co.,  St.  Louis, 
Mo. 

AVebster  Mfs.  Co.,  1075  W.  15tl& 
St.,  Cliicaeo,  III.,  38  Dey  St., 
Ne^'  York. 

Walker  &  Elliott,  Wilmington,  Del. 

Weller  Mfg.  Co.,  118-126  North  Ave., 
Chicago,  111. 

BUHR  MILLS. 

C.  O.  Bartlett  &  Co.,  43-45  Center 

St.,  Cleveland,  O. 
Nordyke   &  Marmon   Co.,   Indian- 

aoliM,  Ind. 

Richmond  City  Mill  Works,  Rich- 
mond, Ind.  • 

Chas.  Ross  &  Son  Co.,  16-20  Stuben 
St.,    Brooklyn,    N.   Y. 

Sprout,  Waldron  &  Co.,  Muncy,  Pa. 

Sturtevant  Mill  Co.,  Marrison 
Square,  BoMton,  Ma»M. 

Walker  &  Elliott,  Wilmington.  Del. 

CABLE  TRAMWAY. 

Elarle  C.  Bacon,  Hnveuieyer  Illdgr** 
New  York,  X.  Y. 

Borcit^n  &  Sell'.ck  Co..  48-50  Lake  St., 
Chicago,   111. 

The  S.   Flory  Co.,   Bangor,   Pa. 

A.  L^scher  &  Sons,  Rope  Co.,  920  N. 
Main    St..    St.    Loui.s,    Mo. 

Raw.son  &  Morrison  Mfg.  Co.,  Bos- 
ton, Mass. 
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CAR  HOVRRS. 

The  Aultman  Co.,  Canloti.  O. 

O.  O.  Bar  lie  tt  A  Co.,  43-4a  Ceo  lei 

St.,  Cleveland,  O. 
BoTdeu     &     Selli-ck       Cu..      4H-SC 

I.ake  St.,  CtalcUKU-  Hl- 
Uudse  Mtif.  Co..  HinbBwaka,  Ind. 
Ifordylce  Jk.   Marman   Co.,   Indlan- 


The  Adas 
Bethlehem 


I  llrvthei 


■  St., 


delphla.  Pa. 

Fraser     &     Chulmers.    W.    I'ith    and 

Washlenaw    Aves.,    CMcaea.    Ills. 
E.   M.    Fresse  &   Co..   Galion.   O. 
The  Jeffrey  Mfg.  Co.,   Calumbua.   O. 
Arthur  Hopiiel,  08  Broad  St.,  New 

York. 
New  Jersey  Foundry  &  Machine  Co.. 

X  Cortlandt   St.,   New   York,    N.    Y, 
C,    W.    Leavltt    &    Co,,    26    Cnrllandl 

St.,   New  York. 
Means  Foundry  &  Machine  Co.,  Bteu- 

benvllle,  O. 
Walker  &  Blllolt,  Wilmington,  Ind. 
■Wonhara  &  Maeor.  28  Bro&dwfty.  New 

York,    ----- 


S.  Bethlehom,   Pa, 
Fraser  &  Chalmers,  W.  12tli  &  W 

Stephen  R.  Krom,  113-115  F 
OBlIi  St.,  .leraer  CItr,  N'.  J. 
CLISKBR  COOLBRS. 

C,  O.  llartlelt  >fc  Co.,  4U-4a  C( 
at.,  Clevclaad,  O. 

The  Bonnol  Co.,  Canton,  O. 

~     " "  ■       1    Foundry   &    Machine 


South  Belhlehen 
■Wm.   F.    Mosaer 


Vulcan  Iron 


L 


Falls  RiVPl  &  Mach1ner,v 
hosa  FHllB,  O.,  ana  EM 
New  York. 


Fraaer-Chalmere,    W.    IZth    & 

Ington  Ave.,  Chicago,  III, 
Hill  Clutch  Co,,  Cleveland.  O. 
Jones   &    liaughllna,    Ltd,. 

Pa. 
Link      Belt      EnglneerlnB   Co., 

town,    Pa.,    and  49     Dey 

York. 
Nordrke    &   Harmon,    I 

lis,  lad. 
Nordberg  Mtg.  Co.,  SOlwaukee 
Reeves  Pulley  Co,,  Colurnbus.  1 
Wm.    Sellers    &    Co..    1800    H4i 

S(.,    Philadelphia. 
Bouthwark  Foundry  &  Macbll 

Philadelphia. 
Walker  &  Elliott,  Wllmhigton, 
Webxer  Mfg.    C».,   IWTB   W, 

St-t  ChieaKO.  lU. 
Weller  MfB.   Co.,   U8-128  Nortl 

Chicago,   111, 
Whltmati  Mfg.   LTo,,   Garwood. 

&  3»  Cortlandt  St.,  New  Yotl 

COAL  HATJUI'IAC  M.«.CaiIT 
Carle  C.  Bacon,  2<t  Cun: 

Neit    Vork 
Borden  &  Selleck  Co..  * 


orkB,  Wilkeabarre.  Pn. 
CiUTCHF.S. 
Clay  Worklns  Machln- 
Bncyriu  and  Wtlluii|[h- 


New   Yrrk 
L.liik  Belt  Mach"y  Co.,   Cor.  ' 

and     Stewart    Ave..   ChlCBS 

Nioelown.  Philadelphia.  70  I 

New    York. 
Npw  Jers:-y  Foundry  Sc   Mac' 

211    Cortlandt  St.,    New   Yor. 
Kawpoii    ft   Morrison    Mtg.    » 

Main  St. 
Robins  Clinvei'tnK  Belt  Ci 

How  BIdK..  Keiv  York. 
COKCRETE  LAYING  BUCHI 
~  Contraetor"'   Tool   t^o.,   1 

St.,   I'hlladeliililH,  Pa. 
Drake  Standard  Mach(ne  Wor 

300  Jackson  Boulevard.  Othl 
-  RnDsoine  A  Smith  Co.,  IT 

St..  Brooklm,  N.  "' 

comcrbte:  s 

The  American  Clay  'WowUf 
chlnerr  Co..  BDCyraa,  Ot 
C.    U.    Barttetl     *    Cik,  45 

St..  Clereland.  II 

Jnii,    F,    Byers   Miohlne   Cft. 

H,   W.  Caldwell  &  Bon  COy, 
WeBtern  Avt„    Chicago.  TO 

Thoa,    Carlln'B     Bona    CcH,  I^ 
Ave,,  Alleghenv,  Pb. 

Chnmlien  Bros.  Co..  BH'j 
loiv   I,an caster     Ave.,   VH 

The    Copkhijni 
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3tors'  Plant  Co.,  172  Federal 
Boston,  Mass. 

•ntractors'  Tool  Co.,  118  S.  6th 
•hiladelphia.  Pa. 

Foundry  &  Machine  Co.,  Ni- 
,  Falls,   N.   Y. 

Standard  Machine  Works,  298- 
LCkson  Boulevard,  Chicago,  111. 
Dunning.  Syracuse,  N.  Y. 

&    Saxton,    123*  G    St.    N.    E., 
lington.  D.  C. 

jghes  Mfg.  Co.,  Hamilton,  O. 
s  Iron  Works,   Buffalo,  N.  Y. 
fCrey  Mfg.   Co.,  Columbus^  O. 
bach    &    Griesq,    1618    WiUiam- 
Udg.,  Clevelan4j  O. 
*".    Mosser   &   Son,    Allentown, 

vey  Concrete  and  Macliln- 
:;o.,  1206  Seearlty  Bldar.y 
ifsro,  III. 

Tsey  Foundry  &  Machine  Co., 
rtlandt   St.,    New  York. 
ke  &  Marmon  Co.,  Indian- 
a,  Ind. 

•  Iron  Works,  151  William  St., 
Llyn,    N.    Y. 

Poole    &    Son    Co.,    office    and 

5  Woodbury     Station,     Balti- 
Md.    Branch    office     233     E. 

an   St..    Baltimore,    Md. 
tne  &   Smith  Co.,   17-19  9tl& 
Irooklyn  N.  Y. 
i  CoiiT^eyinsr  Belt  Co.,  13-21 
Row,  N.  Y. 

Scholl  &  Co.,  126  Liberty  St., 
York. 
;mith,  134  10th  St.,   Milwaukee. 

Vaughn  &  Taylor  Co.,  Cuya- 
Falls,   O. 

•  &  Elliott,  Wilmington,  Del. 

¥VEYING  MACHINERY. 

Ino  BleTatlnsr  Machinery.) 

in   Tool     &  Machine     Co.,   109 

I  St.,  Boston,  Mass. 

iltman  Co.,  Canton,  O. 

J,  Bacon,  Havcnieyer  Bldff., 

York. 

liley-Lebby  Co..     213     Meeting 

Charleston ,    S.    C. 

!ilfg.  Co.,  Milwaukee,  Wis.     . 

tartlett  &  Co.,  4:s-45  Center 

le-veland,  O. 

em   Foundry   &   Machine  Co.. 

ihlehem.  Pa. 

lonnot  Co.,  Canton.  O. 

1  A  Selleck  Co.,  48-50  Lake 

hlcagro.  III. 

Caldwell  &  Son  Co.,  Western 

6  17th  St.,  Chicago.   111. 
Hoisting    &    Conveying    Ma- 
Co.,  Cleveland,  O. 

lalleable    Iron     Co.,     Detroit, 


Thos.   Carlin's    Sons     Co.,   Alegheny, 

Pa. 
Chain  Belt  Co.,  Milwaukee.  Wis. 
J.  B.  &  J.  M.  Cornell,  26  &  11th  Ave., 

New  York. 
Geo.    V.    Creeson     Co..     18th     St.     & 

Allegheny  Ave.,  Philadelphia,  Pa. 
Dodare  Mfff.  Co.,  Misha^vaka,  Ind  . 
Exeter  Machh>e  Works,  Pittston,  Pa. 
S.  Flory  Mfg.  Co.,  Bangor,  Pa. 
Eraser  &  Chalmers,  W  12th  &  Wash- 
tenaw Ave.,  Chicago,  111. 
Gates  Iron    Works,     Elston    Ave.  & 

Bloomingdale  Road,  Chicago,  111. 
Geo.  D.  Grannis,  Syracuse,  N,  Y. 
Fred  Grotenrath,  111  W.   Water  St., 

Milwaukee. 
C.  W.  Hunt     &  Co.,     45    Broadway, 

New  York. 
The  Jeffrey  Mfg.  Co.,  Columbus,  O. 
Chas.   C.   Klein,     Marshall     &  Cam- 
bria Sts.,  Philadelphia,  Pa. 
Kaltenbach  &  Griess,  1618  Wiliamson 

Bldg.,    Cleveland,    O. 
A.  Leschen  &  Sons  Rope  Co.,  920  N. 

1st  St.,  St.  Louis,  Mo. 
Lidgerwood  Mfg.  Co.,  96  Liberty  St., 

New  York. 
Link    Belt    Machinery    Co.,    W.    39th, 

S.   R   cor.   Stewart     Ave.,    Chicago; 

Nicetown,   Pa.;     49    Dey     St.,     New 

York. 
Macomber  &    white  Rope  Co.,  19  S. 

Canal  St.,  Chicago,  111. 
Mine  &  Smelter  Supply  Co..  Denver, 

Col. 
Wm.   F.     Mosser     &  Son,   Allentown, 

Pa. 

J.  W.  Moyer,  125  N.  3d  St.,  Philadel- 
phia.  Pa. 

Nelsonville  Foundry  &  Machine  Co., 
Nelsonville,    O. 

New  Jersey  Foundry  &  Machine  Co., 
26  Cortlandt  St.,   New  York. 

Nordyke  &  Marmon  Co.,  Indian- 
apollM*  Ind. 

Norman  &  Evans.  Lockport.  N.  Y. 

Rawson  &  Morrison  Mfg.  Co.,  Cam- 
bridgeport,  Boston,  Mass..  &  11 
Broadway,  New  York. 

Reeves  Pulley  Co.,  Columbus.  Ind. 

KohinH  C  onveylnR  Belt  Co.,  13-21 
Park  Row,  N.  Y. 

Walker  &  Elliott,  Wilmins:ton.  Del. 

AVeliKter  Mfgr.  Co.,  1075  W,  15th 
St..  ChloOKO.  III.,  «S  Dey  St.,N.  Y. 

Weller  Mfg.  Co.,  118-120  North  Ave., 
Chicago,    111. 

Whitney  Iron  Works  Co..  New  Or- 
leans. T^a. 

Wickps  Bros..  Saginaw.  Mich. 

CORBKLS. 

Nordyke  «&  Marmon  Co..  Indian- 
avolla,  lull. 
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CRVSHERS— (STONB,  CEMENT, 

COAL.    AND    CLAY.) 

Adrian    Brick     &      Tije     Mach.    Co., 

Adrian,  Mich. 
Amertcan  Clay  'Working^  Macbln- 

ery  Co.,  BiieyruM  and  \%^111oagrli- 

by,  O. 
A.  J.  Armstrong,  W.  S.  Summit,  bet. 

30th  and  31st  St..   Kansas  City,   Mo. 
The   ADltman    Co.,    Canton,'  O. 
F.  C.  Au.stin  Mfg.  Co.,  1318,  315  Dear- 
born, Chicago. 
Earle       C.       Ilacon,       Havenieyer 

BldK.,  New  York,  N.   Y. 
The  Bailey-I.ebby  Co..  213  Meeting  St., 

Charleston,  S.  C. 
C.  O.  Uartlett  &  Co.,  43-45  Center 

St.,  Cleveland,  O. 
Ifradley   Pulveriaser   Co.,   02   State 

St.,  Boston,  MaMH. 

Bethlehem   Foundry   &   Machine   Co., 

So.   Bethlehem,    Pa. 
The    Bonnot   Co.,   Canton.   O. 

H.    Brewer   &    Co.,    Tecumseh,    Mich. 

(clay). 
C.  G.  Buchanan,  141  Liberty  St..  New 

York. 

Cliaiubers  Brotliertt  Co.,  52d  St. 
Below  Lancaster  Ave.,  Pliila- 
delplila,  Pn. 

Climax  Road  Machine  Co.,  Mara- 
thon.  N.   Y. 

Colyer  Bro.'=!..  Grand  Ave.,  Cor.  27th, 
Kansas  City.   Mo. 

Diamond  Drill  &  Machine  Co.,  Birds- 
boro.  Pa.      Royal  Crusher. 

Dickson  Mfg.  Co.,  Scranton,  Pa. 
(coal). 

Tlie  En«torn  Maeliinery  Co.,  Ne>v 
HaA'en,  Conn. 

Farrel      Foundry      &:      Machine      Co., 

Havemeyc-r  Bldg.,   New  York. 
Fraser      &      Chalmers.      12th    St.    and 

Washtenaw   Ave.,    Chicago,    Til. 
E.    M.    PYetse   &  Co..    Gallon.    O. 
Gates   Iron   Works,    Flston    Ave.    and 

Bloomingdale     Road,      Chicago,    111. 

237  Franklin,   Boston.   Mass. 
Good   Roads  Machio'.  ry   C^).,    Kennett 

Square,    Pa.,    3«i   S.    Market,    Bost :»n, 

Mass. 
Hendrick    Mfg.    Co..    Carbondale,    Pa. 

(coal.) 
Holmes  &   Blanchard  Co.,  :]0  Charles- 
town,    Ji'  ston.    Mass. 
J.    H.    Houghton.     77   Oliver,    Bo-ton. 

Mass. 
C.  W.   Hunt   Co..  45  Bioadway,   N.   Y. 

(coal  ) 
The  Jeffrey   Mfg.    d).,    Columbus,    O., 

41   Dey   St.,    New   York. 
Kent  Mill     Co.,     5     heekiiiaii     St., 

Xe^v  York. 
Stephen   R.   Kroni.    li:i-ll."»  Plyni- 

ontli  St.,  Jer.sey  City.,  N.  J. 


N.    W.    Lyle,    205    Manhattan    1 

Kansas  City,   Mo. 
Wm.  R.  Martin  Iron  AVorks,  La 

ter.  Pa. 
R.    McCully,    Philadelphia,    Pa. 
Geo.    T.    McLauthin    Co.,.  120   t 

St..  Boston,   Mass. 
J.  T.  Noyes  Mfg.  Co.,  Buffalo, 
D.  W.  Pratt,  211  and  213  Lucas 
Raymond    Bros.    Impact    Pulv. 

Monadnock   Blk.,   Chicago,   111. 
C.      W.     Raymond     Co.,    Day  to 

(clay.) 
Robins    Conveying     Belt     Cc 

Park  Row,  Ne^iv  York. 
Julian   Scholl   &   Co.,   126  Libert; 

New  York. 
Sprout,  Waldron  &  Co.,  Muncy, 
Stevenson      &      Co.,      Wellsville 

(clay.) 
Sturtevant      Mill      Co.,      Han 

Sciuare,  BoKton,  MnMfi. 
Taplin,  Rice  &  Co.,  Akron,  O.  ( 
Vulcan  Iron  Works,  Wilkesbarre 
Walker  <fe  Flliott,  Wiljnington. 
The  Williams  Patent  C?rusher  & 

verizer   Co.,    Broadway,  and   J 

gomery  Sts.,  St.  Louis,  Mo. 
The   West    Pnlv.     Mach.     Co., 

Broadway,  Ne^v  York. 
Young-Brennan  Crusher  Co..  Ill 

cock  St.,  Brooklyn,  N.  Y. 

CRUSHING  ROL.LS. 

E.   P.  All  is  Co.,   Milwaukee.  Wis 
Earle  C.  Bacon,  Havenieyer  D 

New  York,  N.  Y. 
C.   O.  Uartlett  &  Co.,  43-45  Cc 

St.,    Cleveland,   O. 
The  Boniiot  Co,.   Canton,  O. 
Thos.  Carlin's  Sons,  Allegheny,  1 
Geo.  V.  Crtsson  Co.,  18th  &  Allog 

Ave.,    Philadelphia.    Pa.,    &   141 

erty   St.,   New  York. 
Fraser  &  Chalmers,  12th  St.  &  V 

tenaw  Ave.,  Chicago,  111. 
Gates   iron  Works.   650     Elston 

Chicago,    111..    &  11    Broadway, 

York, 
.leffrey   Mfg.   Co..   Columbus.   O. 
Stephen   R.   Kroni,  113-115  P 

oitth  St.,  Jersey  City,  N.  J. 
Seaife  Foundry  and  Machine 

Pitt.sbnrK.  I'a. 
Stnrtevant      Mill       Co.,      Han 

S(|iinre,   lt«>.Htun.   Masn. 

nKru)<;p:s  a\d  shovels 

The    Hucyrus  Co.,     South   Milwa 

Wis. 
ir.    W.    (^i  Id  well  ^  Son   Co..   We 

Aw.  <t  17th  St.  Chicago.   111. 
C1iaiiih<'r.s     llrotlier.s     Co.,    52c 

h*''l«»>\     riiiiiea.stei*       Ave.,    PI 

delpliia.    Pa. 
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:)ntractors*  Tool  Co..  118  S.  6th 
Philadelphia.   Pa. 
ry  Mfff.  Co.,  Bangor.  Pa. 
ayward  Co..  97  Cedar  St..  New 

.  • 

r  Bros.,  Sault  Ste.  Marie,  Mich. 

rial  Works,  Bay  City,  Mich. 

J'lty  Engineering  Co..  Krie.  Pa. 

1  Steam  Shovel  Co.,  Marion,  O. 

1  Dredge  Co..  37  State  St.,   Al- 

.  N.  Y. 

Souther     &     Co..   12  Postofflce 

r£,   Boston,   Mass. 

Smith  &  Sons  Co.,  Jersey  City, 

rhew  Automatic  Shovel  Co., 
in.  O. 

oledo  Foundry  &  Machine  Co.. 
io,  O. 

!RS— ROTARY  A\U  TVNNEL. 
R  RRICK.  COAL.  AND 
}fE. 

Alsip,  Belleville.  Til. 

luerican  Clay  Working:  Ma- 
ery  Co.,  Bneynii*,  O. 

C  Bacon.  Havenieyer  Bidgr- 
York,  N.  Y. 

Bartlett  &  Co,,  4:i-45  Center 
Cleveland.  O. 

hem   Foundry    &,    Machine    Co., 
h  Bethlehem,  Pa. 
lonnot   Co..   Canton,   O. 

brrM  Brotliern  Co.,  .%2A  St., 
w  lianeafiter  Ave.,  Phlla- 
hla.  Pa. 

lan    Creagrrs    Sons,    115    W,    2d 
Cincinnati,    O.    (brick.) 
.  D.  Cummer  &  Son  Co.  Cleve- 
O. 
&      Chalmers.    12th    St.    and 
htenaw   Ave..   Chicago,    111. 
•is    Iron    Work.^-.      178     Walden 
.   Buflfalo.   N.   Y. 
en  R.  Krom,  1  ia-11.%  Plym- 
i  St.,  Jemey  City,  N.  J. 
Gr.  McGann,  The  Rookerv.  Chl- 
,  111 
F.    Mosser    &    Son.    AUentown, 

i:il  Blower  Works.  ]7lh  St.  and 
»aul  Ave,,  Milwaukee.  Wis. 
es-CMos     Engin.ering     Co..     39 
landt  St.,   New  York. 
Sturtevant  Co.,   .Jamaica   Plain 
on.    Boston.    Mass. 
■nrney  Drier  Co,.  LoniMviile, 

1  Iron  Works.  ^Yilkesba^re.  Pa. 
V'ent  Pulv.  Maeliine  Co.,  220 
idv»-ay,  Nei^'  York. 

Williams  Patent  Crusher  «!t  Pul- 
ler Co.,  Broadway  and  Mont- 
?ry  Sts.,  St.  Louis.  Mo. 


DUMPS,  \%AGON. 

Nordyke  A:  Marnion  Co.,  ludlan- 
aiiolift,    Ind. 

Dl  ST  COLlrECTORS. 

C.  H.  Gifford  &  Co.,  135  N.  3d  St., 
Philadelphia.   Pa. 

National  Blower  Works,  17th  and  St. 
Paul  Ave.,  Milwaukee.  Wis. 

Nordyke  &^  Marmon  Co.,  Indian- 
apolis, Ind. 

Robins  Conveyinft-  Belt  Co.,  13- 
21  Park  Ro^-,  Xevk-  York,  N.  Y. 

Spr-.-ut,  Waldrcn  &  Co.,  Muncy,  Pa. 

BLISCTRIC       GENERATORS      AND 
EILECTRIC  MOTORS. 

SAN   FRANCISCO.   CAL.— 
Brooks-Follis     Electric     Corporation, 
523   Mission   St. 

California  Klectrical  Works,  409  Mar- 
ket St. 

F.    F.    Eggers.   134   Sutter   St. 

EUctric  Railway  &  Mfrs.  Supply  Co., 
548   Mission    St. 

Electrical  Engineering  Co.,  50.9  How- 
ard St. 

General  Electric  Co.,  1109  Claus 
Spreckles   Bldg. 

Herzog   &   Dahl.   31   Main   St. 
Impey  Bros.,  927  Market  St. 
J.     M.     Klein    Electrical    Works,    421 
Montgomery    St. 

Pacific  Electric  Motor  Co.,  183  Jessie 
St. 

D.  D.  Wass.  36  E.  South  St. 

Western  Light  &  Power  Co.,  916  Mar- 
ket St. 

Westinghouse  Electric  &  Manufac- 
turing Co.,   228  Bush,  St. 

DENVER.    COI..— 

Coal  Machinery  Co.,  51^9  Opera  House 
Blk. 

Crocker- Wheeler  Co.,  311  Kittrtdge 
Bids. 

Electrical  Supply  &  Construction  Co., 
429  17th    St. 

Flint    &   l.cmax.    1937   Curtis   St. 

General   Electric   Co..  ^p05  16th  St. 

W^\TERBURY.    CONN.— 

Waterbury  Battery  Co.,  41  Brown  St. 

WASIFTNGTON,    D.    C— 
Tallmadge   &   Wilson,    Star   Bldg. 

CHICAGO.    irJL..— 
Aaron  Electric  Co.,  1SI-1S3  S.  Clinton. 
Becker    Bros..    39   W.    Washington. 

C.  C.  Electric  Co.,  828  Monadnock 
Blk. 
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Central  Electric  Co.,  264-270  5th  Ave. 

Chicago  Edison  Co.,  l'6if  Adams. 

Commonwealth      Electric      Co.,       139 
Ad&ms. 

Eddy   Electric   Mfg.    Co.,    837-38   Mar-     ' 
auette  Bldg. 

General  Electric  Co.,  1047  Monadnock 
Blk. 
'    Gregory  Electric  Co.,  54-62  S.  Clinton. 

Holtzer-Cabot  Electric  Co.,  397  Dear- 
born St. 

Kohler  Bros.,   1804-12  Fisher  Bldg. 

Milwaukee   Electric  Co.,   1808  Fisher 
Bids. 

Northern  ESlectrlc  Mtg,  Co.,  939- 
40  Monadnock  Blk. 

Roth  Bros.  &  Co.,  88-92  W.  Jackson. 

Sprague  Electric  Co.,  609  Fisher  Bldg. 

Triumph   Electric   Co.,   13-15  Monad- 
nock Blk. 
Blk. 

Wagner  Electric  Co.,   1624  Marquette 
Bldsr. 

Western  Electric  Co..  592  S.  Clinton. 

Westinghouse    Electric    &    Mfg.    Co., 
1220  N.   Y.    Life  Bldg. 
PEORIA,  ILL.— 

R.    Lester   Thayer     Co.,     5     Hamlin 
Bld£. 

John  Schneider  &  Co.,  410  Pulton. 

Wetherell  Novelty  Works,  309  Fulton. 
QUINCY,  ILL.— 

Central  Iron  Works,  201  S.  Front. 

INDIANAPOLIS,    IND.— 

Commercial  Electric  Co.,  220  W.  Mer- 
rill St. 

Indianapolis  District     Telegraph   Co., 
15  S.  Meridian. 

Jenney  Electric  Mfg.   Co.,  P.,   C,  C. 
&  St.  L.  &  Belt  Rys. 

ChRS.  W.   Meikel,  122-126  N.   Penn. 

ganborn  Electric  Co.,  22  E.  Ohio. 
LOUISVILLE,    KY.— 

H.   C.   Tafel,   383  3d  St. 

BOSTON,   MASS.— 
G.    M.  Angier,   Co.,   64  Federal. 
Bibber-White  Co.,  49  Federal  St. 
Boston  Electric  Co.,  29  Harrison  Ave. 
Boston   Motor   Supply   Co.,   123   Pearl 

St. 
Bringham  Electric  Co.,  63  Oliver  St. 
C.  &  C.  Electric  Co.,  19  High  St. 
Chase-Shawmut  Co..  161  F.  &  Hill  Sq. 
Walter  H.  Chase,  611  Sudbury  Bldg. 
S.  B.  Conditt,  Jr.,  &  Co.,  63  Olive. 
Crocker     Wheeler     Elociric     Co.,     49 

Federal. 
Edison   Electric     Illuminating     Co.,    3 

Head  PI. 
Elektron  Mfg.  Co.,  143  Federal. 
General   Electric  Co..  200  Summer  St. 
Hancock  E(piipment  Co. 
H.   A.   Holder.  45  Warren. 
James   L.   Kimball,  53  State. 


Xortbern   ISlectrical   Mfgr.   Co 
Oliver. 

Frank  Ridlon    Co.,   200   Summer, 

22.. 
Houghton  Seaverns,  200  Summer 
B.  F.  Sturtevant  Co.,.  Jamaica  1 

near  R.  R.  Station. 
W.  A.   Toppon,  9  Haverhill. 
Westinghouse  Electric  &  Mfg.  C 

State  St. 
P.   E.  Whitney,  65  Sudbury. 
BROCKTON,  MASS.— 

D.  K.  Carpenter,  37  Belmont  St 
Millard  Electric  Co.,  198  Main  St. 

MEDFORD,  MASS.— 
Waterman   &  Chamberlain,   Me 

Sq. 
DETROIT,  MICH.— 
Commercial  Supply  Co..  206  Grii 

St. 
Detroit  Electric  Co.,  47  State  St. 
Detroit       Electrical       EJxchange, 

Gratiot  Ave. 
Dimmer  Machine  Works,     90    ^ 

bridge  St.,  W. 
Edison  Illuminating  Co.,  18  Was 

ton  Av. 
Electric  Service  &  Appliance  Co 

Randolph  St. 
Electric  Supply  &  E)ngineering  C( 

Jefferson  Ave. 
Gardner  Elevator  Co.,  N.  E.  cor 

&  River  Sts. 
Michigan  Ekctric  Co.,  101  Wood 

Ave. 
Thomas  Muir  &  Son,  1101  Union  ' 

Bldg. 
Otis  Elevator  Co.,  1102  Majestic 
M.  N.  Rx)wley  Co.,  52  Woodward 
Scott  Bros.  Electric     Co.,     59  Fa 

St. 
Seidler  &  Muier  Electric  Co..  207 

ferson  Ave. 
Henry  L.  Walker.  3  Griswold  St 
Wolverinp     Electric     Co..     149    G 

River  Ave. 
MINNEAPOLIS.    MINN.— 
Vernon  Bell   &  Son.   56  S.  3d  St. 
Elec.rical    Engineering   Co.,   248 

nepin  Ave. 
The    Electric    Machinery    Co..    10 

Ave..   N. 
W.   I.  Gray  &  Co.,  802  Sykes  BU 
Minneapolis  Electric   &     Constru 

Co.,   17   S.   4th  St. 
John  Trevor.  309  Century  Bldg. 
KANSAS  CITY,  MO.— 
Hodge-Walsh   Electrical     Engine 

Co.,  701  Delaware  St. 

E.  M.  Reed  &  Co..  717  Delaware 
ST.    l^ATTL,    MINN.— 

Electrical    KiiKinoerirg     Co.,     31 

Ave. 
George    K.    Morton,    109    Nat.    ( 

Bank  Bldg. 
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^est  Engrineering  Co.,  131  E.  5th 

srestem  Electric,  Co.,  131  E.  5th 

s-Goss  Co.,   357  Rosabel  St. 
il  Electric  Co.,  135  E.  5th  St. 
►h  Electric  Co.,  ^  Globe  Bldg. 
JIS,   MO.— 

B.  Electric  Co.,  Turner  Bldg., 
.  8th. 
)la    Electric    Engineering     Co., 

Chemical  Bldg. 
;rcial     Electrical     Supply     Co., 
DOG  Market. 
r-Wheeler     Co.,     641     Century 

2al     Machinery     &     Specialty 
aH-6-8  Franklin, 
lyne  Electric  Works,  818  Lin- 
rrust  Bldg. 

1    Electric    Co.,    815-816     Wain- 
it  Bldg. 
Electric  Mfg.  Co.,  638  Century 

s   &    Halske    Electric    Co..    116 

K3e   Bldg. 

r    Electric    Mfg.    Co.,    2017-2023 

3t. 

n    Electric     Co.,     623   Security 

A.   N.   H.- 

3ster  Electric  Co..  42  Hanover. 

Bster  Heating  &  Lighting  Co., 

Sim. 

N.    N.    J.— 

E.  Morgan  Co.,  216  Federal  St. 
tK,   N.  J.- 

Burland  &  Co.,  200  Thames  St. 
Crane,   179  Market  St. 

F.  ^Conroy,  81  Thames  St. 
:::urrler  &  Sons,  21  Railroad  PI. 
).  Dickson.  88  Jjhn  St. 
Dorris,  15%  Mechanic  St. 
ynamo  &  Motor  Works,  66  N. 

R.  Ave. 
c   Motor  &  Equipment   Co.,   12 
er  St. 

El<?ctrical    Mfg.    Co.,    35    N.    J. 
..    Ave. 

r  Electrical  Co..  251  Market  St. 
'immerman,    194    Market    St. 
gON.    N.   J.— 

lectric  &  Machine  Co.,  Mill,  cor. 
Houten. 
LO.   N.   Y.— • 

Iberger  &  Son,  695  Ellicott  Sq. 
E.  Averlll.  357  7th. 
)   Electric  Co.,   227  Pearl. 
)  Engine  Works,  18  Perry. 
>    Gasoline    Motor    Co.,    Dewitt 
Bradley. 

Flach  &  Son,  70  W.  Genesee. 
1  Electric  Co.,  677  Ellicott  Sq. 
ffeld  &  Co.,  61  Carroll. 
>n  &  Qibson,  176  Niagara. 
Jonefl,  129  Fraiikt<'* 


F.  P.  Little  Electrical  Co.,  135  Seneca. 
Albert  Mann.  313  Mor^ey  Bldg. 
Mashinter  Electrical  Co..  12  Perry. 
McCarty  Bros.  &  Ford,  45  N.  Division. 
New  Motor  Co..  997  Ellicott. 
Noye  Mfg.  Co.,  50  Lakeview  Ave. 

F.  C.  Perkins.  126  Erie  Co.  Blk.  Bldg. 
Charles  Plumb.  47  W.   Swan. 
Power  Installation  Co^  202  Main. 
Robertson  Electric  Co.,   13  Niagara. 
H.  I.  Sackett,  Builders'  Exch.  Court, 

Cor.  Pearl. 
J.   C.   Sterns  &  Co.,  255  Pearl. 

G.  C.   Woolverton,   444   Niagara. 
COHOES.  N.  Y.— 

Clute  Bros.,  72  Remsen  St. 

NEW    YORK    CITY— BOROUGH    OF 
BROOKLYN.   N.   Y.— 
Columbia  Machine  Works,   18  Fulton 

St 
Lundine  Co..  321  Flatbush  Ave. 
Riker  Electric  Motor  Co.,  45  York  St. 
Sidney   Green,    90   Pearl    St. 
M.  R.   Rodrigues,  10  Whipple  St. 

NETVV    YORK    CITY— BOROUGHS    OF 
MANHATTAN  &   BRONX— 
Conn.    Dynamo    and    Motor    Co.,    526 
W.  25th  St. 

Crocker- Wheeler    Co..    39    Cortlandt 

St. 

Diehl  Mfg.  Co.,  561  Broadway,  N.  Y. 
C.  &  C,  Electric  Co.,  143  Liberty  St. 
Durbrow     &     Hearnt     Mfg.     Co.,     8 
Wooster  St. 

Elektron  Mfg.  Co.,  126  Liberty  St. 
General  Electric  Co.,  44  Broad  St. 
W.    S.    Hill   Electric   Co.,   203   Broad- 
way 
Manhattan  Machinery  Co.,  95  Liberty 

Paragon    Fan   &    Motor    Co.,    572   1st 

Ave. 
Palmer  &  Olson.  210  Center  St. 
Siemens   &   Halske   Electric   Co.,   100 

Broadway. 
B.  F.  Sturtevant  Co..  131  Liberty  St. 
Triumph    Electric    Co..    39    Cortlandt 

St. 

ROCHESTER.   N.   Y.— 
Maland  F.  Burn.^.  20  Sprini?. 
Eureka  Specialty  Co..  14  N.  Water. 
Higgins-Almstead  Co..  59  State. 
Rochester     Electric       Motor     Co..     3 

F^ank. 
Standard     Electric    Construction  Co., 
32  N.  Water. 
SCHENECTADY.   N.  Y.— 

General  Electric  Co. 
SyUA(n'SE.  N.  Y.— 
I*aul  T.  Brady,  902  LTniversity  Bldg. 
H.    P.    Cameron   Electrical    Mfg.   Co., 

220  N    Clinton   St. 
Fort  Wayne     Electrical     Works.     717 
Dillaye  Mem.   Bldg. 


Grnersl  Bleelric  Co..  d 

Bldg. 
H.  J.  Gorke,  3«5  B.  Clli 
OnondagH.    Dynnmo    i. 


m:  Johnatun  Ft>dg. 


,  ai9  V 


Beardaiey  N,  Sperry,  ahannarii,  <ior, 
(finearu  St. 
AKHON,  O.- 
The  AKron     Eleotdtal     Mfg      Cn.,    Ira 

Ave..  Soutli  Ahroa. 
CTNCINNATI,  O.— 
Bullock  Elei^trlt:     Mfg.     Cu.,    E,    Nur- 


Junn  A.  Stewart  Electric 

Co..   430  Sycamore. 
Tht    Triumph    Electr 


CO.,   ( 


r  Co., 


'.  7lh. 


CLEVELAND.    O.— 
S,  K,  Elliott,  31  BlafksltiiiE  Bit 
Elweli-Parker  Co..   VMX   Hamflt 
B.  B.  Furd.  1»  Warte  Blilg. 
FeUon   Bnglnefrir.B    Co,.  1576  I 


Creaghead  Kngineerlng  Co.,  SOU  Pluoi. 

Creawnl  Eleftrit  Co.,  SOU  PtHe  Bldg. 

Deyere  Electric-  t.'o..  130  Plum. 

Qr&y  &  Co.,  505  Elm. 

D.  J.  Hausa,  «!1  Ptke  Bldg, 

JantE  &  LeJat  Elpptric  Co.,  Sns  Elm. 

Tile  E,  A,  KlTifley  Co.,  331  W,  Jth, 

Laldlaw-Dunii-aordon   Co..     IVarl   A 


Triumph  t 


4S  Waae  Bide, 

■  Mfg.  Co..  wn 


Llncfvln   Blfotilo  C 
IJ'OLMUBUS,  O.- 
Acdrows,    Knight 


Pluc 


■vn.  Win.,  aor  JoUantiiD  Bias. 

John  L,  Nowotny.  106  E.  Pcurl  Si, 
, Post-Glover  Electric  Co.,  31B  W.  4th. 
Oueen   City  Electric   Co.,   2W  W.   Sih 


Tht  F,  Bissell  Co.,  116.81,  ClaJr 
Eddy  &  McColl,  333  The  Mart 
WmiHina  &  M"yers,  ffa  Summit 


JUST  WHAT  CONTRACTORS  NEED 


To  know  all  the  hest  ideas,  the  most  successful  methods,, 
the  latest  news  regardine  all  contracting  work  in  American 
cities,  is  information  of  great  value  lo  progressive  contractors 
engaged  in  doing  that  kind  of  work. 

That  IS  just  what  contractnis  get  from  Municipal  Engineer- 
ing Magazine, 

If  they  don't  find  in  the  Magazine  the  information  they  want. 
il  wfH  be  furnished  on  request  lo  any  subscriber.  In  answering 
a  single  question  the  Magazine  often  incuts  Expense  greater 
than  a,  subscription  amounts  to  for  life. 

This  informalion  service  alone  is  worth  to  contractors  many 
times  the  subscription  price. 

The  subscription  price  is  only  %i.oa  per  year.     N  o  progresB- 


e  M3E 


1  a 


MUNICIPAL  ENGINEERING  CO 

H>  1  BtD*dwav,  Maw  Ysric  City,  N.  r.     ::::;:      No.  SB  South  Mertitlin  St.,  Indimapgllt,  Im 
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PA.— 

oue  Electric   Co.,   Erie,   Pa. 

DELPHIA,    PA.— 

latic  Fan  &  Motor  Cd..  1407  Fil- 

St. 

::.  Electric  Co..  45  N.  Tth  St. 

leney  Irwin  &  Co..  1217  Filbert 

?r- Wheeler     Electric     Co.,     No. 
rican    Bids. 

H.    Dalle tt    &    Co..    York   and 
ely  Ave. 

r  Engrineerinii:   Co.,  125-127 
1th    St. 

Electric  Mfft'.  Co.,  500  Com- 
ce    St. 

ington  Co..  47  S.  17th  St. 
il   Electric   Co..   21m;   S.    11th   St. 
one    Electrical    Exch..      130     S. 
on  St. 
L.ehm:in   &   Co..   HW  S.   Juniper 

•r  City  Elec.  Co..  237  Dock  St. 
e      L.      Richter.    VMA    Columbia 

iott  Shaw  &  Co..  632  Arch  St. 
:  H.    Stewart   ^   Co..   35  N.   7th 

Strang.  723  Walnut  St. 
'  R.   Swope.  120  N.  7th  St. 
nghouso   Elec.   &    Mfg.    Co.,   708 
d  Title  Bldff. 
BURG.  PA.—       , 
nghouse  Electric  &  Mfg.  Co. 
ORT,    R.    I.- 

In  JIammett  &  Co..  32  Mill  St. 
liven  &  Potter.  2^7  Thames  St. 
I'ON,  TEX.— 
on  Plumbing  Co..  713  Main  St. 

Miller,  12  Main  St. 
ION.   WIS.— 

lern  Electrical    Mfip.   Co. 
\.UKEE,  WIS.— 

lern  Electrical  Mtg.  Co.,  000 
mt  Bldiir. 
F.  Rohn,  88  Mason  St. 

Engineering  Co.,   1001   New  En- 
id Bldg. 

ELECTRIC  LIGHTING, 
er  EnHTineerlnfl:  Co.,   12S-127 
-1th  St.,  PMladeliihia,   Pa. 
itone  Electric  Co..  Erie,  Pa. 

'.  Thayer,  New  York  CMty. 
Inghouse  Electric     &     Mfg    Co 
sburg,  Pa. 

BLE2CTRIC  MACHINERY. 

.^^m?S5*"**'*"»  ^«-  125-127 
Llth  St.,  Philadelphia,  Pa. 

!y  Mfg.  Co.,  Columbus    O 

?'  ^""ams  &  Co.,  Trust  Bldg., 
ladelphia,  Pa. 

:.  Rumsey  M*fg.    Co..    St.   Louis. 


Westlnghouse  Electric  &  Mfg.  Co., 
Pittsburg,   Pa. 

ELECTRIC  WIRING. 

D*01ier  EntflneeriHtf  Co.,  125-127 
S.  llth  St.,  Philadelphia,  Pa. 

H.  A.  Holder.  45  Warren  St..  Boston, 

Masss. 
KeyHtoue  Electric  Co.,  Erie,  Pa. 

Westinghou.^e    Electric    &    Mfg.    Co., 

Plttsburjr.    Pa. 
Henry  Kroder.  Katz  Bldg.,  Paterson, 

N.  J. 
Morse.   Williams   &   Co..   Trust    Bldg., 

Phlladelyhlu,    Pa. 
Sturteviint     Mill       €>>.,     IlnrriHon 

sciunre,    Boston,    MaHA. 

ELEA'ATIXG    M.\CH1\ERY. 

(See  AIho  Coiiveyinsr  Machinery.) 
The  American  Clay  Workinnr  Ma- 
chinery Co.,  BucyruM,  O. 

The  American  S.oker  Co.,  Weld 
Bldg..   Boston.   Mass. 

Chambem  Brothem  Co.,  52d  St. 
belo^v  Lancaster  Ave.,  Phila- 
delphia. Pa. 

D'Olier  EnKineerinR  Co.,  125-127 
S.   llth   St..   Philadelphia,  Pa. 

The  Eastern  Machinery  Co.,  Nevr 
Haven,  Conn. 

A.  N.  PItzsimmons,  1531  Monadnock, 
Chicago.  111. 

ENGINES. 

BIRMINGHAM,    ALA.- 

Blrmingham  Machine  &  Foundry  Co., 
E.    Birmingham. 

Hardle-Tynes  Foundry  &  Mach.  Co. 

Williamson   Iron   Co..   1420  1st  Ave. 
LITTLE    ROCK.    ARK.— 

E.  C.   Wehrfritz  Mach.  &  Supply  Co. 
Wing  &  Stephens  Co. 

SAN   FRANCISCO.   CAL.— 
Baker  &  Hamilton.  Pine  and  Davis 

Sts. 
W.  T.  Garratt  &  Co..  138  Fremont  St. 
Jackson    Byron    Machine    Works,    625 

6th  St. 
Union   Iron   Works.  222  Market   St. 

DENVER.    COL.- 
Ball  Engine  Co..  622  Mining  Exchange 

Ulds. 
C.   S.   Burt,   4  Bank  Blk. 

F.  M.  Davis  Iron  Works  Co..  I^rl- 
mer.  Cor.   8th  St. 

Jeffrey  Mfg.  Co..  544  Equitable  Bldg. 

Weber   Gas    &    (xa.^^olfjne    Engine   Co., 
1713  Wazee  St. 
HARTFORD,    CONN.- 

Pitkin  Bros.  &  Co..  152  State  St. 
WILMINGTON.    DEL.— 

J.  Poole  Morton  Co. 

Benj.   F.   Shaw  Co. 

Walker  &  Elliott. 
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ATLANTA,    GA.— 
Atlanta  Mach.    Works. 
DeLoach  Mill   Mfg.    Co. 
Thos.    P.    Seitzsinger. 
Winshi©   Mach.    Co. 

CHICAGO,   ILL.- 
Edw.    P.   Allis    Co.,   509    Home     Ins. 

Bldg. 
American  Hoist  &  Derrick  Co.*^  60  S. 
Canal. 
,  Atlas  Corliss  Engines,  204  Dearborn. 
Atlas  Engine  Works,     cor.   Canal   & 

Randolph. 
Ball     Engine    Co.,     1526    Monadnock 
Blk. 

William  Baragwanth,   48-52  W.  Divi- 
sion. 
Borden  A  Selleck,  48-50  Lake  St. 

Brownell  &  Co.,  184-86  Washington. 

Buckeye  Engine  Co.,  1249,  204  Dear- 
born. 

M.  C.  Bullock  Mfg.  Co.,  1170  W. 
Lake. 

H.  Channon  Co.,  Market  &  Randolph. 

Erie  City  Iron  Works,  34-36  W.  Mon- 
roe. 

Erie  Engines  &  Boilers,  57  S.  Canal. 

Fairbanks,  Morse  A  Co.,  Frank- 
lin and  Monroe. 

Fraser  &  Chalmers,  cor.  12th  & 
Washtenaw. 

Hamilton  Corliss  Engine  Co.,  46  S. 
S.  Canal. 

Chas.  Kaestner  &  Co.,  241-61  S.  Jef- 
ferson, 

Marine  Iron  Works,  Clyborn  & 
Southport  Ave.,  ft.  C  St. 

Lldgerwood  Mfg.  Co.,  1510  Old  Colony 
Bldg. 

Phoenix  Iron  Works  Co.,  202-4  W.  W. 

Bldg. 
Rainier  &  Williams,  63  S.  Canal. 
Willis  Shaw,  625-6,  N.  Y.  Life  Bldg. 
Troy   Engine     &   Machine     Co.,     1502 

Monadnock. 
E.  H.  Wachs,  158-164  Indiana. 
Chas.  P.  Willard  &  Co.,  49  S.  Canal. 

EVANSVILLE,   IND.~ 
J.  T.  Foley  &  Co.,  102  N.  3d  St. 
Grote  Manufacturing  Co.,  116  Efilton 

Ave. 
Heilman  Machine  Works,  127  L-lst  St. 
Ferd  Holz,   18-30  3d  Ave. 
Massillon  Eng.   &  Thresher   Co.,   1325 

Main  St. 

INDIANAPOLIS,   IND.- 

Allfree  Engine  Cjn..  21st  &  North- 
western. 

Atlas  Engine  Works,  Cor  19*t]i 
and  Martindale. 

Chandler  &  Taylor  Co.,  740  W.  Wash- 
ington. 

Howe  Engine  Co.,  cor.  Plillside  & 
Boyd. 


LOGANSPORT,  IND.— 
Bridge  City  Construction  Co.,  1 
Island. 

MUNCIE,   IND.— 
Albert  Carpenter,  723  S.  Llb^rtj 
Cary    Crozier,   W.    Adams,   bet. 
&  Manning. 

RICHMOND,   IND.~ 
Gaar,  Scoct  &  Co.,  Washington 

&  N.   6th  St. 
Richmond  Machine  Works,  524- 

10th  St. 
Robinson  &  Co.,   N.  S.  Main,  b 

&  3d. 

BURLINGTON,  lA.— 
Murray  Iron  Works  Co. 

KANSAS  CITY,  KAN.— 
Riverside  Iron  Works  Co. 

LOUISVILLE,  KY.— 
American  Machine  Co.,  523  E.  M 
W.  E.  Caldwell  &  Co. 
Grainger  &  Co. 

NEW  ORLEANS,  LA.— 
Gardner  Motor  Co.,  Ltd.,  The, 

St.,  bet.  St.  Ann  &  Dumaine. 
Harrisburg  Foundry  &  Mach. 
Shakespeare    Iron    Works,    913 

St. 

PORTLAND,   ME.— 
Jno.    Lidback. 
Orr  &  Jennings. 
Portland   Co. 

BALTIMORE,  MD.— 
Ames  Iron  Works,  Equitable  I 
Robt.    Poole   &   Son   Co.,   233  E 

man    St. 
Wallace    Stebbins    &    Sons,      1 

German  St. 

BOSTON.    MASS.r- 
American  Down  Draft  Boiler  < 

Congress   St. 
American    Rotary      Engine      C" 

Devonshire. 
American  Stoker  Co.,  53  State 
Ames  Iron  Works,  8  Oliver. 
Atlantic  Works,  70  Border. 
Babcock  &  Wilcox  Co. 
A.  Bedford.  43  Milk  S*. 
Bertelsen   &   Petersen^  140-146  ] 

E.    B. 

Boston   Hoisting  Co.,  54  Falmo 
Boston   Blower  Co.,   Hyde   Par] 
Braman,    Dow    &   Co.,^  239-245   < 
way. 

Buckeye  Engine  Co.,  178  Devon 
Buerkel  &  Co.,  28  Union  Park 
Byers  &  Smith,  103  Haverhill 
Henry  D.  Cram,  Powers  St.,  S. 
Joseph  Crowther,  81  Haverhill. 
Cunningham  Engineering  Co.,  62 

mont  Bldg. 
Cunningham  Iron  Co.,  Fargo  S 
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vis  &  Co.,  53  State  St. 

'  Iron  Works,   53  State  St. 

achine  Works,  32  Oliver. 

kV.    Field,    U7    Main,    Cam- 

)rt. 

zhenry  &  Co.,  36  Charleston. 

er    Engine   Co.,    Weymouth, 

.    Franklin,     165-167   Ft.   Hill 

nt  &  Co.,  8  Oliver. 

el  Economizer  Co.,  53  State. 

i'  Foundry  &  Mchy.  Co.,  60 

• 
rvey,  606  Atlantic  Ave. 
&  Co.,  160  Liverpool. 
:  Blanchard  Co.,  39  Charles- 

t  &  Co.,  67  Charleston, 
hattuck  &  Co.,   45   Charles- 

ughton,  77  Oliver  St. 
Kendricken,  80  Sudbury, 
igineeringr  Co.,  61  Oliver. 
Cendall  &  Sons,  144-178  Main 

iball.  53  State  St. 
)d  Mfg.  Co.,  77  Oliver  St. 
OSS,  21  S.  Market  St. 
IcLauthlin     Co.,   120  Fulton 

son,  81  Haverhill. 

3,  162  A. 

iinton,  119  Summer. 

iting  Co.,  512  John  Hancock 

lorse  &  Co.,  19  Pearl. 

Jtt,  4  Oliver  St. 

Power  Co.,  258  Wash.  St. 

:  Safety  Steam  Power  Co., 

nshlre. 

Engine  Works,  19  Pearl  St. 

age  Boiler  Co.,  32  Oliver  St. 

Paine  &  Son,  Clayton,  cor. 

Percy,  212  Summer  St. 
amons  &  Co.,  57  Oliver. 
Hips,  410  Sudbury  Bldg. 
Ltt,  111  HaverhUl. 

Morrison   Mfg.    Co.,    31-45 
imbridgeport. 
timond  &  Son,  571  E.  5th. 
3son  Engine  Co.,  239  Frank- 
Dynamo   &   Engine  Co.,    53 

on  Works.  180-198  Main  St 
jeport. 

•berts  &  Co..  137  Portland, 
tor  Vehicle  Co..  113  Devon- 

tevant  Co..  Jamaica  Plain. 
R.  Station. 
Co.,   1015  Treniont   Bldg. 


Walker  &  Pratt  Mfg.  Co.,  31  Union. 

Walworth  Construction  &  Supply  Co., 
100  Pearl. 

Westinghouse,    Church,    Kerr   &  Co., 
53  State  St. 

Whittier  Machine  Co.,  53  State  St. 
BROCTaN,  MASS.- 

White  &  Wetherbee,  254  Main  S:. 
CAMBRIDGE,  MASS.- 

Walter  W.  Field,   117  Main  St. 

J.  H.  Houghton,  77  Oliver  St. 

Rawson  &  Morrison,  31  Main  St. 
PITTSFIELD,  MASS.— 

J.  W.  Kirchner,  156  North  St. 

Robbins,  Gamwell  &  Co.,  68  West  St. 
QUINCY,  MASS.— 

Walworth  Mfg.  Co.,  132  Federal  St. 
DETROIT,  MICH.— 

AinerlcHu  Ulower  Co.,  14QO  Rn«- 
sel  !»t. 

John  Brennan  &  Co.,  Toledo  Ave.  & 
24th  St. 

Buffalo  Pitts  Co.,  S.  S.  M.  C.  R.  R.. 
W.  of  Junction  Ave. 

Detroit  River  Gasoline  Engine  Works, 
665  Atwater  St.,  E. 

DImmier  Machine  Works,  90  Wood- 
bridge  St.,  W. 

Gardner  Elevator  Co.,  21st  &  River 
Sts. 

C.    C.     Worner     Machinery     Co.,    55 

Woodbridge  St.,  W. 
Wray-Austin      Machinery      Co..      171 

Woodbridge  St.,   S.  W. 
MINNEAPOLIS,   MINN.- 
The  E.  P.  Allis  Co.,  416  Corn  Exch. 
Crown  Iron  Works,  113  2d  Ave.,  S.  E. 
Minneapolis   Iron   Works,   900  S.    4th 

St. 

Otto  Gas  Engine  Works,  313  S.  3d 
St. 

J.  G.  Robertson,  532  Guaranty  Bldg. 
Woolf  Valve  Gear  Co.,  912  Guaranty 
Bldg. 

ST.  PAUL,  MINN.- 
G€o.   R.  Morton,  109  Natl.   G.  A.  Bk. 

Bldg. 
J.  G.  Robertson,  409  Manhattan  Bldff. 
A.  L.   Ide    &  Sons,     408    Manhattan 

Bldg. 
Western  Paul  Steam  System. Co.,  136 

Endicott  Arcade. 
CORINTH,  MISS.— 
W.  T.  Adams  Machine  Co. 

KANSAS  CITY,  MO.— 
Weber  Gas  &  Gasoline  Engine  Co.,  413 

S.  W.   Boulevard. 
Kansas   City   Elevator  Mfg.   Co.,   115 

W.  19th  St. 
Otis  Elevator  Co..     932     N.   T.     Life 

Bldg. 
Riverside  Iron  Works,   Central   Ave. 

&  4th  St. 
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ST.  LOUIS,  MO.- 
Brownell     &     Co.,     of     Dayton,     O., 

502  N.  2d. 
Buckeye  Engine  CO.,  721  Olive. 
Curtis  &   Co.  Mtg.     Co..     2201-2,    2211 

Wash  Ave. 
Wm.  Ellison  &  Sons  Mfg.  Co.,  1020  N. 

6th  St.        ^ 
Erie  Engine  Works,  521  N.  2d  St. 
Exeter    Machine    Works.     The,     1311 

Cheniical  Bldg. 
Fairlmnk     Morse     «&     Co.,     302-4 

IVnKh.   Ave. 

Hooker  Steam  Pump  Co.,  1101  N.  2d. 
Hoover,  Owens  &  Rentschler  Co.,  319 

N.  4th. 
Houston,    Stanwood     &   Gamble   Co., 

811   N.   2d  St 
A.  L.  Id€  &  Son,  705  Olive. 
Moses  P.   Johnson   Mchy.   Co.,  715-717 

N.  2d. 
Kingsland  Mfg.   Co.,  1521  N.  11th. 
Missouri  Motor  Co.,  5726  Vernon  Ave. 
N.    O.    Nelson    Mfg.    Co.,    8th,    S.    E. 

co»r.   St.   Charles. 
D.  W.  Pratt,  211-2l3r  Lucas. 
M.  Rumely  &  Co.,  108  S.  10th. 
L.  M.  Rumsey  Mfg.  Co.,  806-820  N.  2d. 
Rumsey   &   Sikemeier  Co.,   519-521   N. 

Main. 
Russell  Engine  Co.,  319  N  4th  St. 
St.  Louis  Engineering  &  Supply  Co., 

706  Chestnut  St. 

St.  Louis  Gas  &  Gasoline  Eng  Wks., 

2519  S.  2d. 
St.    Louis    Gasoline     Motor     Co.,    824 

Clark  Ave. 

St.    Louis    Iron    Machine    Works,    126 

Choteau  Ave. 
St.    Louis    Steam     Engine    Co.,    16   S. 

Commercial. 
J.   A.   Vail,   319  N.   4th. 
OMAHA,  NEB.— 

Drake,  Wilson  &  Williams. 
NASHUA,   N.   H.— 
Rollins  Engine  Co. 

NEWARK,   N.   J.— 
Cyrus  Currier  &  Sons,  21  R.  R.  PI. 
Gould  &  Eberhardt,  113  J.  R.  R.  Ave. 
W.    G.    &    G.    Greenfield,    N.    5th    & 

Cross  Sts. 
Hewes   &   Phillips,    Orange   &   Ogden 

Sts. 
Lambert   Hoisting     Engine     Co.,     117 

Pioneer  St. 
Kowalewski  &  Ruesch,  22  Green  St. 
Joseph  S.  Mundy,  22  Prospect  St. 
George  A.  Ohl  &  Co.,  157  Oraton  St. 
Seymour   &     Whitlock,     43  Lawrence 

St. 
Skinner  &  Leary,  5,  7  R.  R.  PI. 
Watts,  Campbell  Co.,  The,  298  Ogden 

St. 


NEW     YORK     CITY— BOROUGH 
BROOKLYN— 

Conrad  Carlson,  1230  15th  St. 
Udgerwood  Mfg.  Co.,  Foot  Diken 
John  W.  Plunkett,  476  Hamilton 
South   Brooklyn   Steam   Engine 

149  Van  Brunt. 
NEW  YORK  CITY,   BOROUGHS 
MANHATTAN    AND    BRONX- 
E.   P.   Allis  Co.,   95  Liberty   St. 
Am.  Engine  Co.,  95  Liberty  St. 
Ames  Iron  Works,   149  Broadwa 
Armington   &  Sims.    141   Broadwj 
Atlas  Engine  Works.  26  Cortland 
E2a.rle  C.  IJucon,  Haveiueyer  B 
Ball  Wood   Co.,   120  Liberty. 
Bass    Foundry    &    Machine    Co.. 

Broadway. 
Joshua  Baggaley,  14  James  Slip. 
Baxter  Engine  Co.,  118  Liberty  S 
James  Beggs  &  Co.,  9  Dey  St. 
Charles  Behlen,  72  Trinity  PI. 
C.   A.   Bennett,   120  Liberty  St. 
C.  H.  Brown  &  Co.,  141  Broadws 
Buckeye  Engine  Co..  39  Cortland 
A.  A.   Cardwell,  39  Cortlandt  St. 
Walter  Christie,   519  E.   18th  St. 
Columbia    Machine    Works,     521 

45th  St. 
C.  &  G.  Cooper  Co.,  ?6  Cortland 
Lancelot  Copleston,  39  Cortlandt 
Donegan  &  Swift,   6   Murray  St. 
J.   F.   Duffy,  39  Cortlandt  St. 
Ewing-Essick  Engine  Co.,  62  Tr; 

PI. 
Fischer  Foundry  &  Machine  Co. 

Broadway. 
Fitchburg  Steam  EnKine  Co..  39  ( 

landt  St. 
Frick   Co.,    39   Cortlandt    St. 
Gas  Engine  &  Power  Co.  and  Chi 

L.  Seabury  &  Co.,  50  Broadway 

E.  P.  Hampson  Co.,  26  Cortlandt 
Haring   Steam   Plant   Equipment 

141  Broadway. 
W.  F.  Haring,  141  Broadway. 
Harrisburg      Foundry^      &      Ma( 

Works.  203  Broadway. 
Hoover,     Owens     &      Rentschle 

Cortlandt  St. 
Houston,    Starrwood    &    Gamble 

39  Cortlandt  St. 
Howard  &  Morse,  45  Fulton  St. 
C.   W.   Hunt  Co.,   45  Broadway. 
International    Power    Ca-,    253   B: 

way. 

F.  W.   Iredell.  26  Cortlandt  St.    , 
Lambert    Hoisting     Engine     Co. 

Broadway. 
Lane  &  Bodley  Co.,  120  Liberty  i 
James  Leffel  &  Co.,  85  Liberty  i 
Leonard  &  McCoy,  113  Liberty 
Lidgerwood  Mfg.  Co.,  96  Liberty 
E.  H.  Ludeman,  39  Cortlandt  S 
Mcintosh,  Seymour    &    Co.,    26   ' 

landt  St. 
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llller  &  Co.,  39  Cortlandt  St. 
1  Iron  Works,  814  E.  19th  St. 

Central    Iron    Works    Co.,    17 

Row. 
Jafety    Steam    Power    Co.,    107 
ty  St. 

Yacht   Launch  &  Engine  Co., 
Is   Heichts. 
&  Warrin,  36  Warren   St. 

Co..  120  Liber J^  St. 

Engineering    Qo.,    120    Liberty 

Ivania  Iron  Works,  621  Broad- 

K  Iron  Works  Co.,  15  Cortlandt 

ly  Dynamo  &  Engine  Co.,   149 
iway. 

Hydraulic    £Ingine    Mfg.    Co., 
iberty  St. 

Rogers  &  Co.,  42  Cortlandt  St. 
&  F.  M.  Roots  Co..  109  Liberty 

Scholl  &  Co.,  126  Liberty  St. 

Swlngley  &  Co.,  Ltd.,  120  Lib- 
St. 
m  Engine  Co.,  136  Liberty  St. 

Engine  Co.,   145  Liberty   St. 
s  Mfg.   Co.,  95  Liberty  St. 
ers.   Wells  &  Co.,  26  Cortlandt 

Sturtevant  Co..  131  Liberty  St. 

Sullivan,  365  Front  St. 

m    Locomotive     Mfg.      Co.,    26 

andt  St. 

rodd.  203  Broadway. 

sal  Engine  Co..  52  Broadway. 

Machine  Co..  95.  Liberty  St. 

Wachs  &  CcT.,  ^  Cortlandt  St. 

town   Engine  Co..  39  Cortlandt 

Wells.   136  Liberty  St. 

ighouse   Machine  Co.,    26   Cort- 

St. 
Ighouse,    Church,   Kerr   &   Co., 
jrtlandt   St. 

;on  &  Brelr,  141  Broadway, 
t    Steam      Engine      Works,    90 
Broadway. 

rORK    CITY,    BOROrGH    OF 
ENS—  : 

[aland  Machine  &  Marine  Com- 
tion  Co.,  foot  East  Ave.  (L.  I. 

• 

ITOWN,  N.  Y. — 

in,  Hodge  &  O'Brien,  40  Flow- 

dg. 

:own  Engine  Co.,  215  Main  St. 

OTTE,  N.  C— 
jnburg  Iron  Works. 

,  O.- 

tar    Drilling    Mch.    Co..    145-150 

linfirton  St. 

,  Rice  &  Co.,  301-403  S.  Broad- 


Webster,  Camp  &  Lane,  180  N.   High 

St. 
CINCINNATI,  O.— 
l<^irbaukH,  Morve  <&  Co.,  3t>7  \%'al- 

uut. 
The  E.  A,   Kinsey  Co..  331  W.  4th. 
Howe  Scale  Co..  The.  129  E.  5th. 
Wals    &    Roos    Punch    &    Shear    Co., 

1422  Plum. 

F.  M.  Wat  kins.  309  W.  4th. 
COLUMBUS,  O.— 

Columbus  Brass  Co.,  94  N.  6th  St. 
W.  H.  Miller  Co.,  The,  31  W.   Broad 

St. 
Potts  Machinery  Co.,  162  N.  3d  St. 
Rarig   Engineering  Co.,   5th   Ave.,   B. 

Alum  Creek. 
Weirunan    Machine    Works,    21-23    N. 

Scioto  St. 
FINDLAY.  O.— 
Adams   Bros.'     Co..     The,    421-423  W. 

Main  Cross. 
Parshall   &   Till.   101^  S.   Main   St. 
MARIETTA.    O.— 

Waterman  &  Detler,  109  Second. 
NEWARK,  O.— 
Scheldler  Machine  Works,  N.  W.  cor. 

1st  &  Franklin. 
PORTSMOUTH.  O.— 
Jacob  Brunner.   28  W.   5th. 
Ports.    Foundry  &     Machine  Works, 

W.    3d   &   Jefferson. 
SPRINGFIELD,   O.— 
•     The   O.    S.    Kelly   Co.,    N.    Limestone, 

bet.  North  &  Frey. 
The  Jas.   Leflfel  &  Co.,  E.  of  C,  C, 

C.  &  St.  L.  Ry.  bet.  Lagonda  Ave. 

and  Nelson. 
Trump   Mfg.    Co.,   The,   June.   C,   C, 

C.    &   St.   L.     R.   R.   &     Greerunont 

Ave. 

STEnjBEINVILLE.    O.— 

Robinson  &  Irwin,  610  Adams. 
TOLEDO,  O  — 

G.  W.  Heartley,  901  Water  St. 

The    Lozler   Motor   Co.,    615    Gardner 
BIdg. 

McLin  &  Geek,  cor.  Monroe  &  Ban- 
croft Sts. 
PORTLAND.   ORB.— 

Portland  Iron  Works. 

Willamette  Iron  Works. 
BANGOR.  PA.— 

The  S.    Flory  Co. 
PHILADELPHIA,  PA.— 

A»res      Iron     Works.     TIG       Fidelity 
Hldg. 

John    Baizley    Iron      Works.     514     S. 
Delaware  Ave. 

Bates  Machine  Co..  631  Arch  St. 

T.   T.  Burchflold  Co.,  619  Arch  St. 

Kurhorn     &     Granger,     1004     Glrard 
Bldg. 

P.  F.  Campbell,  55  Laurel  St. 
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Chambers  Bros.   Co.,  62d   St.,   be- 
lo'w  Ijancaster  Ave. 

J.  F.  Chuse  Co.,  633  Arch  St. 
Qeo.  E.  Coolidge,  327  Drexel  B\dg. 
Corlis    Engine    Wks.,      Howard      & 

Huntingdon  Sts. 
D'Oller    ESugrineerlngr    Co.,    125    S. 

lltb  St. 
Cox  &  Sons  Co.,  215  Race  St. 
William     Eckbolds'   Sons,     707-13    E. 

Girard  Ave. 
Erie  City  Iron  Wks.,  803  Land  Title 

Bldg. 
Arthur  Falkenham,  109-15  N.  22d  St. 
Fischer  Foundry  &    Machine    Wks., 

608  Harrison  Bldg. 
Fitchburg     Steam     Eng.     Co.,       1001 

Chestnut   St. 
Harrisburg  Foundry  &  Mach.  Wks., 

702  Betz  Bldg. 
John  E.  Holmes  &  Co.,  612  Arch  St. 
Kensington   Engine    Wks.,   704  Arch 

St. 
Lane     &     Bodley     Co.,     333     Phila. 

Bourse. 
John     H.    McGowan,    1420     Chestnut 

St. 
John  H.   Naylor,     Front     &     Girard 

Ave. 
N.    T.    Safety   Steam   Power   Co.,   15 

N.  7th  St. 
August     Nittinger,     Sr.,     333     Phila. 

Bourse. 
Philadelphia  Engineering  Works. 
Rawson  &  Morrison     Mfg.     Co.,     33 

Phila.   Bourse. 
Rider-Ericsson    Eng.    Co.,    40   N.    7th 

St. 
Ridgway   Dynamo  &   Eng.     Co.,     807 

Girard  Bldg. 
William  F.  Ruwell,  919-23  Ridge  Ave. 
Julian  Scholl  &  Co.,  611  Betz  Bldg. 
Sciple  Pump  Co.,  107-9  N.  3d  St. 
Snow  Steam  Pump  Works,  724  Arch 

St. 
Stillwell-Blerce    &     Smith-Vaile  Co., 

612  Arch  St. 
Chas.  W.  Van  Vleck,  327  Drexel  St. 
Watson  &  McDaniel  Co.,  146  N.   7th 

St. 
Westinghouse,   Church,   Kerr  &   Co., 

512  Girard  Bldg. 
Robt.    Wetherill    &     Co.,     1225     Betz 

Bldg. 

PITTSBURG,   PA.— 

Brown    Hoisting    &    Conveying    Ma- 
chine Co.,  1112  Carnegie  Bldg. 
PITTSTON,   PA.— 

Vulcan  Iron  Works,  549  Exeter  St. 
SCRANTON,   PA.— 

Dickson  Mfg.   Co.,   Penn   Ave   <Sr  Vine 
St. 
WJLKESBARRE.   PA.— 

Vulcan  Iron  Works. 
WILLIAMSPORT,   PA.— 

Valley   Iron  Works. 


YORK,  PA.— 

York  Mfg.  Co. 
PROVIDENCE,  R.   I.— 
York    Mfg.    Co.,    York,    Pa.;    N 

Bunn,  N.  E.  Agent,  9  Westmii 

St. 
CHARLESTON,  S.  C— 
Bailey-Lebby  Co.,  213  Meeting. 
Cameron  &  Barkley  Co.,  160  Meet 
Charleston   Iron   Works,    123  Pr 

ard. 
J.  F.  Riley,  6-8  South. 
Riverside   Iron   Works,    Conc<«rd 

end  Hasell. 
Valk   &  Mudrock  Iron   Works, 

Hasell. 
COLUMBIA,  S.  C- 
V.  C.   Brad  ham,  1326  Main  St 
W.  H.  Gibbes  &  Co.,  804  Gervaii 
Palmetto    Iron    Works,    1802    Lii 

St. 
Tozers  Engine  Works,    711    Ge: 

St. 
GREENVILLE,  S.  C— 
Greenville    Machine    Works,     211 

Lawrence   St. 
Palmetto  Iron  Works,  402  Rhett 
EAU  CLAIRE.   WIS.— 
Eau  Claire  Mill  Supply  Co.,  402 

Claire  St. 
MILWAUKEE,  WIS.— 
The  Edw.    P.    Allls   Co.,    Clinton 

bet.  Florida  and  National  Ave 
The  Filer  &  Stowell  Co.,  Bechei 

Ziemer  St. 
Milwaukee  Machinery   Co.    (Inc. 

W.   Water  St. 
O.  L.  Packard  Machinery  Co.,  IJ 

Water  St. 
Vilter    Mfg.      Co.,     Clinton     St., 

Becher  and  Lincoln  Ave. 
Wisconsin    Machinery    Co.,     125 

Water    St. 
H.  P.  Yale  &  Co.,  99  W.  Water 

E2XCAVATORS. 

(See  also  Dredgres  and  SlftOT( 

M.   Beatty     &   Sons,     Welland, 

Canada. 
The  Bucyrus  Co.,   South  Mllwa 

Wis. 
Jeffrey  Mfg.  Co.,   Columbus. 
Robins  Con-veyingr  Belt  Co.>  : 

Park  RoiPF,  "Sew  York. 

PANS. 
American     Bloiver     Co.,     De 
Micli. 

Backus  Mfg.  Co.,  174  Penn.  St., 

ark,   N.  J. 
J.    B.    &   J.    M.    Cornell,     New 

City. 
P.  N.  Crane,  179  Market  St.,  Ne 

N.  J. 
C.   H.   Gifford   &  Co..     135   N.  3 

Philadelphia,   Pa. 
B.   F.  Sturtevant  Co.,   Boston, 
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LChusetts    Fan.    Co.»    S3    State 
Boston,   Mass. 

rice  A  JiajrsftOA  Co.,  Indian- 
lis,  Ind. 
Rumsey   Mtg.   Co.,   St.   Louis, 

»ur  &    Whitlock.    43    Laurence 
Newark,  N.  J. 

er  EUectrical     Co..     251  Maiket 
Newark.   N.   J. 

FKGD  PIPISS. 

r  &  Chalmers.  W.  12th  St.  and 
;htenaw  Ave.,  Chicagro,  111. 
n  Iron  Wrks,  A^;;lkesharre,  Pa. 

lERS     FOR      PEBBLE      AND 
TUBE    MILLS. 

Mill  Co.,  5  Beekman  St.,   New 
«.  N.  Y. 

FLAT  BOXES. 
Bartlett  A  Co.,  43-45  Center 
Cle^eUiAd,  O. 

'ke    A   Manmon,    Indiana po- 
Ind. 

3  Pulley  Co.,  Columbus.  Ind. 
sr  &  Elliott,  WUmingrton.  Del. 

FORGIXGS. 

3hem  Foundry  &  Machine  Co., 
(ethlehem.  Pa. 

GEARING. 

Allis  Co.,   Milwaukee.   Wis. 
Bartlett  A  Co.,  43-45  Center 
Cle-veland,  O. 

's    Brass   &    Mojjel    Works,    312 
Lve.,  Newark,  O. 
Jhem  Foundry   &   Machine  Co., 
h   Bethlehem,    Pa. 
1    &     Sharpe    Mfg.    Co.,    Pro  vi- 
se. R.  I. 
.  Caldwell  &  Son  Co.,   Western 

and  17th  St..  Chicago.   Ills. 
&  J.  M.  Cornell.  2*jth  and  11th 
.  Nev  York. 

V.   Cresson  Co.,  Inh  and   Ali^- 
ly  Ave..  Philadelphia,  Pa. 
e  MfiT  Co.,  Minhawaka,  Ind. 
Rivet  &  Machinery  Co.,  Cuya- 
i  Falls,  O.,  and  2%  Fulton  St., 
'  York- 

p  &  Chalmers.  W.  12th  Kt.  and 
;htenaw  Ave..  Chk.ago.  jm^, 

al     Electric     Ci^     Scher* '.-ady 

ST. 

)n    Tool    Co..    l'>    iirowr.  >    ot't-, 

dester.  N.    Y. 

nutch   Co..    Cl*.v*4ar.'J.    fj 

iS  &  Blanchar-J  f  .     r.f  c.t.uiUf. 

St.,   Boston,  Mabh. 

3S  &  BlancharrJ  Co  .  r^  ChJjil«fc 

1.    Boston.    M^:-:>. 

urgh  &  Sr-,*-     (',.<  .*  ...t,.\     i , 

eflfrey  Mfg.  <o     '>,.  ./r, »,./.-,  o 
Jones  &  So:.-     J'  ♦•    '-.'•.     iA,n-ti 
&    Laughllr..    lAy.       J'H  irJ/uin, 
New  York  &  <  j..'  :.if>, 


Lane  &  Bodley  Co..  Cincinnati.  O. 
Geo.   T.   McLauthlin  Co.,  120  Fulton 

St.,  Boston,   Mass. 
Morse.  Williams  &  Co.,  Trust  Bldg., 

Philadelphia,  Pa. 
Nordyke  A   Harmon  Co.^  Indian* 

apolis,  Ind. 
J.  Noyes  Mfg.  Co..  Buffalo,  N.  Y. 
A.  Plamondon  Mfg.  Co.,  S7  S.  Clin  too 

St..  Chicago,  111. 
Robert  Poole  &  Son  Co.,  Woodbury 

Sta.,  Baltimore,  Md. 
Reading  Foundr>'  Co.,  Reading,  Pa. 
Reeve.s  Pulley  Co.,  Columbus,  Ind. 
Chas.  Ross  &  Son  Co.,  16-20  Steuben 

St.,  Brooklyn,  N.  Y.;  233  K  German 

St.,   Baltimore,   Md. 
Sprout,  Waldron  &  Co.,  Muncy.  Pa, 
Vulcan     Iron     Works,     WUkesbarre, 

Pa. 
Walker  &  Elliott.  Wilnrington,  Del. 
^Webater   Mfflr.   Co.,   1076  IV.   16tk 

St.,  Cbicairo.  IJL 
T.   B.    Wood's   Sons,   Chambersburg, 

Pa. 

GRATE  BARS. 

Bethlehem    Foundry  &  Machine   Co., 

S.  Bethlehem,  Pa. 
Eraser  &  Chalmers,  W.  12th  St.  and 

Washtenaw  Ave.,  Chicago.  111. 
L.    M.    Rumsey   Mfg.   Co.,   St.    Louis, 

Mo. 

GREASB  CUPS. 

Reeves  Pulley  Co.,  Columbus,   Ind. 
Robin*  Conveying  Belt  Co.,  13-2i 
Park  Ro^,  We^w^  York. 

GRl!fDl!(iG   MACIil.\ERY. 
(See  aliio  Pnlverisem.^ 
The  A  merican  Clay  Worklnir  Ma- 
chinery Co.,  Bueyroa.  O. 

Bethk-h<^m    Foundry   &   Machine  Co., 

So,  Bethlehem,  Pa.    , 
Geo.  V,  Cresson  Co..  18th  St.  and  Al- 

l"gh*-ny    Ave.,    Philadelphia,    Pa. 
Nordyke  A   Narmon   Co.,   Indian- 

apollw,  lud. 
Jto':kwo';'l      Mfg.     '*''..      Ifi'llJjnHpolls, 

Jri'l    if\ii'/  f 
H\nimS,    V/;il'lron  i<t   Co.,   Munf-y,   J'h. 
WiiHii'  /     J''Hjn/lry     Iviulp/miil       Co., 

Il.'i;  '/<■/.    Ill     it\u\  ) 

OIIIT    iHIIJiM. 

Hrii|»|»,  i'lttttm.  l'ro»«er  A    Mom),   15 

liold  Ut.,  Nt-%^    Irorb. 
MlMrl«sv«iitf      Mill       t'u.,      ilNrrlMou 

Ml|IIN|-|',    IIOMlifll.     UlNMM. 

tit  ttUi'.ONH. 
Mi»ril»l««-    A    MariHoii    **».»    iMillatt- 

M|»l#ll«- 

!('•>'•'    i'liil'  y    <  '•'  ,    <  '<iiiillil;iJM,    Jud. 
W'lltt' I    A.     IMJli/M,    WlJiiitiiKlofj,    Del. 

IIAMIilOllte. 

«'.  O    lliiirllttll  A   to.,  4il-4li  Ceulev 
Ml  ,   th'vvlmuti,  U. 


HOW  TO  HELP 
BUSINESS 

In  plans  for  building  up  business 
reputation— really  the  first  essentia! 
step — and  for  getting  business,  the 
best  help  at  the  least  expense  is  in 
good  advertising. 

In  the  matter  of  advertising  we 
have  all  that  is  good. 

Look  through  Municipal  Engi- 
neering Magazine  and  you  will 
see  that  we  have  good  advertisers 
— we  don't  want  any  other  kind. 

The  service  to  ihem  is  so  good  ' 
that  many  of  them  think  it  is  all  ' 
they  need. 

If  you  seek  business  in  our  field 
you  need  our  help, 

In  our  field  we  know  what  we   > 
can  do.     We  don't  hesitate  to  say 
that  we  can  do  about  all  that  can 
be  done. 

We  cover  the  field  thoroughly, 
we  study  it  constantly,  we  are 
closely  in  touch  with  it  everywhere. 

Our  organization  embraces  the 
best  ability  and  the  most  thorough 
service. 

This  is  the  help  you  need— it  is 
the  kind  that  will  do  more  for  you 
than  all  other  at  less  expense. 

Write  to  us  and  'ask  us  what  we 
can  do  for  you — if  we  can'l  help 
you  we  wMI  tell  you  so — if  we  can 
we  will  tell  you  how,  and  that  is 
what  you  want  to  know  if  you  are 
progressive  and  wide  awake. 

Municipal  Engineering  Co. 


SeeWhatOthersSay 
About  Om  Service 

What  An  AdvnIiMinant  DM 


Chic^o,  in..  INov.  14.  lOOo. 
nunldpal  Engineering  Co. 

placed   on   ndvertlMinent  In 

pearetl  Inrthetlrit  time  Inthe 
Kovemlwr  number,  and  wblcti 
gave  us  the  bencflt  of  your 

service.      Fran)  this  bullelln 

which  led  to  the  sale  of  two 

chin».  within  ten  days  aHer 
the   adveriiMoienl  tint  ap- 


Om  Job  Thit  Mof b  Thin  Hi- 
paid  Th»ni 

Chicago.  111.,  Oct.  ji,  iQoo. 

The  HunlGlpal 


and  also  subscribed  lo 
.     Believing  that  credit 


bly  you  have  ihe«i 


iSlgned)  C.  W.  Walters. 


£TONE        J 

alters.        H 
KAgeat.    W 
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lem  Foundry     &  Machine  Co., 

thlehem,  Pa. 

Caldwell  &  Son  Co..  Western 

&  17th  St.,  Chicago.   111. 

lers  Brow.,     52tl     St.     beloiv 

aster       Ave.     rhiladelphia, 

Mfg,  Co.,  MiHhairaka,  Ind. 

&    Chalmers.    W.    12th    St.    & 

ttnaw   Ave..   Chicago,    111. 
u:ch  Co..  Cleveland.  O. 
ffrey  Mfg.  Co.,  Columbu.*^,  O. 
ke   &   Mariuon  Co.,   Indian- 
Is,  Ind. 

Pulley  Co.,  Columbus,  Ind. 
Ross  &  Son  Co.,  1520  Steuben 
Jrooktyn.  N.  Y. 
•  &  Ellott,  Wilmington,  Del. 
er    MfR.    Co.,    1075-1097   IV. 

St.,  Chicairo,  111. 

HEATERS, 
can    Bloirer     Co.,      Detroit, 

• 

J    Forge    Co.,    Buflfalo,    N.    Y., 
6  Cortlandt  St.,  New  York, 
ctors'  Tool  Co.,  118  S.  6th  St., 
delDhia.  Pa. 
al    Blower    Co.,    17th    and     St. 

Ave.,    Milwaukee.    Wis. 
Tork   Blower   Co.,    Bucyrus,    O. 
rtlandt  St.,  New  York. 
Sturtevant,  Jamaica  Plain  Sta- 

Boston.   Mass. 

[OISTING  MACHINERY. 

»n    Hoist    &    Derrick    Co.,    904 
len  Bldg.,  New  Orleans,  La. 
C.  Bacon,  Havemeyer  Bldir* 
York,  W.  Y. 

iartlett  A  Co.,  43-45  Center 
yle-veland,  O. 

a  A  Selleek,  48-50  Lake  St., 
aiTO,  111. 

Hoisting    &    Conveying    Co., 
land,  O.,  and  Pittsburg,   Pa. 
ctors*  Plant  Mfg.  Co.,  Boston, 
I. 

!  Mfgr*  Co.,  Misha^'raka,  Ind. 
astern  Macliinery  Co.,  Ne^r 
»n.  Conn. 

Machine  Works,  1311  Chemical 
.,   St.   Louis,   Mo. 

Flory  Mfg.  Co..  Bangor,  Pa. 

&   Chalmer-s,  368   Washtenaw 

Chicago,  111. 
[.    Fritz    Foundry    &    Machine 
2008  S.  3d,  St.  Louis.   Mo. 
1  Foundry   &  Machine  Co. 
;.    S.    Harris   Co.,  Rome.  N.  Y. 
ay  ward  Co.,  97  Cedar  St..  New 
.   N.-Y. 

r    Elevator    Co.,    314    E.    Water 
lyracuse,   N.  Y. 

•d    Iron    Works,    Chicago,    Cor. 
iger,  Buffalo.  N.  Y. 


Ingersoll-Sergeant  Drill  Co.,  Boston, 
Mass. 

Jeffrey  Mfg.  Co.,  Columbus,  O. 

Mos?s  P.  Johnson  Machinery  Co., 
715   N.    2d,    St.    Louis,    Mo. 

Kaltenbach  &  Griess,  1618  William- 
son   Bldff..    Chveland,    O. 

Kansas  C^ty  Elevator  Mfg.  Co.,  UJS 
W.  mh  St.,   Kan.sas  City,  Mo. 

KeyMtone  Klectric  Co.,  Erie,  Pa. 

Lidgerwood  Mfg.  Co.,  %  Liberty  St. 
New   York,    Boston,   Mass.,    406   Ca- 
nal St..  New  Orleans. 

Lord.  Bowler  &  Co.,  39  Center  St., 
Cleveland,  O. 

Volney  W.  Ma  .son  &  Co.,  Lafayette 
St.,   Newport,   R.   I. 

Geo.  T.  McLauthlln  Co..  120  Fulton 
St..  Boston,  Mass. 

IVordyke  &  Marnion  Co.,  Indian- 
npolis,  Ind. 

Otis   Elevator     Co.,    112     Church  St., 

Buffalo,  N.  Y. 
D.   W.    Pratt,     211     Lucas     Ave.,   St. 

Louis,   Mo. 
Ransome  A  Smith   Co.,  17-10  Otk 

St.,  Brooklyn.  N.  Y. 

Hand  Drill  Co.,  100  Broadway,  New 
York,   Monadnock  Bldg..  Chicago. 

Riverside  Iron  Works,  Central  Ave. 
&  4th  St.,  Kansas  City,  Mo. 

Robins  Conireyinflr  Belt  Co.,  18-21 
Park  Ro««'«  Ne^v  York. 

L.    M.   Rumsey   Mfg.   Co.,   806  2d   St.» 

St.  Louis,  Mo. 
Weber  Gas  &  Gasoline   Ehiglne  Co., 

413  S.  W.  Boulevard,  Kansas  City, 

Mo. 

HOPPERS. 

IVebster  Mfsr.  Co.,  1075-1097  W. 
15tli  St.,  Chicaaro,  HI. 

KILNS,  ROTARY. 

The  American  Clay  IVorkingr  Ma- 
chinery Co.,  Bncyrns,  O. 

Bethlehem      Foundry      &      Machine 

Company,  South  Bethlehem,  Pa. 
The  Bonnot  Company,  Canton,  O. 

Fraser  &  Chalmers,  12th  &  Washte- 
naw Ave.,  Chicago,  and  80  Broad- 
way, New  York. 

Gates  Iron  Works,  Elston  Ave.  & 
Bloomingdale  Road,   Chicago,   111. 

Wm.  F.  Mosser  &  Son,  Allentown, 
Pa. 

Reeves   Pulley   Co..   Columbus,    Ind. 

F.  L.  Smidth  &  Co..  00  Maiden 
Lane,  Neiv  York. 

Vulcan  Iron  Works.  Wilkesbarre, 
Pa. 

LIXIXG  FOR  KILNS. 

F.  L.  Smidth  &  Co.,  00  Maiden 
Lane,  Nev/  York. 


Superior     Bids,, 
Cleveland,  O. 

LOCOMOTIVES,    SMALL. 

Baldwin  Locomotive  Worha,  6(0  N. 
Broad   St.,    Philadelphia,    Pa. 

W,  J.  Carlln  Co.,  Irfwia  Block,  Pitta- 
burg,  Pa. 

Jeffrey  Mtg.  Co..   Columbus,  O. 

Arthur  Koppel,  6S  Broad  St.,  New 
York. 

C.  W,  Leavitt  &  Co.,  IB  Corliandt 
St.,    New   Yorlc 

H.  K  Porter  Co.,  BM  Wood  St. 

Stflarns  Mfg.   Co.,   Erie,   Pa. 

Vulcan  Iron  Works,  Wllitesbarrf.  Pa. 

■WesUnghouse  Electrla  &  Mfg.  Co., 
Pittsburg.   Pa. 

I.t;ilHtCATOBS. 
Robins  ConvFylng  Belt  Cu..  lS-21 
Park  Row.  \ew  York. 


MAGNBrrs. 


Sprout,  Waidron 


ion   Co.,   IndlHi 

t  Co.,  Muncy,  P 


Cabot,  JO  Kilby  Bt,, 

Wm.    ^Virt    Clarke    ft    Boa,  ', 

St.,  Baltimore,  Md. 
Cleveland  Iron  Ore  Paint  Co. 

Flake  &  Co..  II 

8.   h!  French  &  Co..   York  A 
&  CallowhiU  Sts.,  Phlladelpl 

Hoaale  Iron   Ore   Paint   Co., 
DurB.  N.  Y. 

Chaa.  R.   Weeka  &  Bro.,  S42  ' 
St..  New  York. 


26  Cortlandt  St.,  New  Yorkj 
G.    I,,    Btuebner    Iron    Work* 

St.,   Long  Island  City.   N,  ' 
Wilcox  Mfg.  Co.,  Aurora,  HI, 

PACKICRS. 
Barnard    &    Leas    Mfg.    Co., 


Inrtlett  •£  C 


W.  D.  Dur 

The  S.   H< 

N,  Y. 


I  Co.,.  I 


Mich. 

The     American     Stoker     Co..     W^eid 

Bldg.,  Boalon,  Mass. 
C.   H.   Glfford   &    Co.,   135  N.  3d  SI., 

Philadelphia.  Pa. 
NatlonHl    Blower    Works,      irth      St. 

&  St.  Paul  Ave..  Milwaukee,  Wla. 
B.  P.  Sturtevant  Co.,  Jamaica  Plain, 


Krapile  ITho 


York,  M.  Y. 


Bldg.,  Boston,  Mass. 

The  Bab  cock  &  Wilcox  ' 

landt  St..  New  York. 


t,  CEiMESNT. 

Max  F.  Abbe  Mfg.  Co.,  ZlS  Broadway. 

Now  York. 
Alexander     Iron     Works,      Syracuse, 


MORTAR  COI,ORS. 

Moulding     Comiiany.     1007 
of   Commi-rre   Bldg.,    Chi- 


Lnnr,  New  Yo 
B.  VniKt.  las  a 
York  Cllr. 


(Bel.  al. 
C.  O.  Dn 
St..  Cli 


PICUUt.E  MILLS, 
a  Dnll  yiUtn.  Take 
rllelt  &  Co..  4U-45 


foundry  &  Madh 

em,   Pa. 

I  Co.,  CaBton,  i 

PICKS. 
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£2R  TRANSMISSION. 

s  Co.,   Milwaukee,  Wis. 
:  Selleck  Co.,  4N-50  Lalce 
^agro.  111. 

lleable    Iron    Co.,    Detroit, 

Id  well  &  Son  Co.,  Western 
.7th  St.,  Chicago,  111. 
Co.,  Lakeport,  N.  H. 
resson  Co.,  141  Liberty  St., 
»rk;    18th   St.    &   Allegheny 
liladelphia.  Pa. 

vis  Iron   Works   Co.,   Den- 

Ig,  Co.y  Mlalifi^pvaka,  Ind. 

Sniriueerinar  Co.,  126-127 
St.,  PhUadcIphia,  Pa. 

3t  &  Machinery  Co.,  Cuya- 
ills,  O.,  and  226  Fulton  St., 
rk. 

Chalmers,   W.   12th   St.    & 
law  Ave.,  Chicago,  111. 
h  Co.,  Cleveland,  O. 
Machine    Co.,    Holyoke,    & 
er,  Mass. 

fg.  Co.,  Columbus,  O. 
Lfaughlins  (Ltd.),  Pittsburg, 
rk  &  Chicago. 
i  Electric  Co.,  Erie,  Pa. 
t    Engineering    Co.,     Nice- 
hlladelphia.  Pa.;  &  49  Dey 
f  York. 
t   Machinery   Co.,    Chicago, 

icLanthlin  Co.,   120  Fulton 
ton,  Mass. 
&.  Marnion   Co..   Indian- 
Ind. 

Iron   Works   Co.,    So     Nor- 

ole   &    Son    Co.,    Baltimore. 

ulley  Co.,  Columbus,   Ind. 
;oiiireyiii8r  Belt  Co.,  13-21 
ow,  Nefv  York. 

jrs  &  Co.  (inc.),  1600  Hamil- 

Philadelphia.    Pa. 
:  Elliott,  Wilmington.  Del. 

MfK.  Co.,  107.%     IV.     15th 
caso.  111.,  38  Dey  St.,  New 

fg.   Co.,   118-;26  North   Ave.. 

.   111. 

5ros..   Saginaw.    Mich. 

.    Chamber.sburg.    Pa. 

PUG    MILLS. 

Iso   Brick   Macbinery.) 

not  Co.,  Canton,  O. 

'»  Bros.   Co..  52d   St.,  be- 

mcaatcr    Ave.,    Pbiladel- 

•a. 

sese  &  Co.,  Gallon,  Ohio. 


PULLEYS. 

American    Tool    &    Machine    Co.,    109 

Beach.    Boston.    Mass. 
Aultman  Co.,    Cannon.   O. 
C.  O.  Baitlett  A  Co.,  43-45  Center 

St.,  Cleveland,  O. 
Bethlehem   Foundry   ^   Machine  Co., 

So.   Bethlehem.  Pa. 
H.  W.  Caldwell  &  Son  Co.,  Western 

Ave.  and  17th  St.,  Chicago,  111. 
Cbambers  Bros.  Co.,  62d  St.  below 

LancM&ster    Ave.,      Pbiladelpbia, 


Qeo.  V.  Cresson  &  Co.,  18th  and  Alle- 
gheny Ave.,  Philadelphia,  Pa.,  and 
141  Liberty  St.,  New  York. 

CrowelL  Clutch  &  Pulley  Co.,  West- 
field,  N.  Y. 

Dodire  MfflT.  Co.,  Miabaw^aka,  Ind. 

Tbe  Baatern  Macbinery  Co.,  Ne^r 
Haven,  Conn. 

Exeter  Machine  Works,  Pittston, 
Pa. 

Falls  Rivet  &  Mchy.  Co.,  52  Purchase, 
Boston.  Mass. 

Fraser  &  Chalmers,  W.  12th  and 
Washtenaw   Ave.,    Chicago,    Ills. 

Hill  Clutch  Co.,  Cleveland,  O. 

James  Hunter  Machine  Co.,  70  Kilby 
Room  67,  Boston,  M%ss. 

Chas.  J.  Jager  Co.,  174  High,  Boston, 
Mass. 

The  Jeffrey  Mfg.  Co.,  Columbus,  O. 

W.  A.  Jones  Foundry  &  Machine  Co., 
58  S.  Jefferson  St.,  Chicago,  111. 

Jones  &  Laughllns,  Ltd.,  Pittsburg, 
New  York  and  Chicago. 

Geo.  F.  McLauthlin  Co.,  120  Fulton 
St.,  Boston,  Mass. 

Nordyke  &  Marnion  Co.,  Indlan- 
apolln,  Ind. 

A.  Plamondon  Mfg.  Co.,  59  S.  Clinton 
St.,   Chicago,   111. 

R.  Poole  &  Son  Co.,  Baltimore,  Md. 

Reeves  Pulley  Co.,  Columbus,  Ind. 

Robins  Conveying  Belt  Co.,  13-21 
Park  Roiv,  Jieyv  York. 

Chas,  Ross  &  Son  Co..  16-20  Steuben 

St.,  Brooklyn,  N.  Y. 
Sprout,  Waldron  &  Co.,  Muncy,  Pa. 
Union  Machine  Co..  Worcester,  Mass. 
Walker  &  Elliott.  Wilmington.  Del. 
IVebHter    MfR.    Co..    1O75-1O07    IV. 

15tb  St.,  Cbicavo  111. 
Wel'er   Mfpr.   Co..   118-126  North  Ave., 

Chicago.   Til. 
T.   B.   Wood's     Son.^.     Chambersburg, 

Pa. 

PULVERIZERS. 
(See  nlHO  Grinding  Mnehinery.) 

Max   F.    Abbe   Mfg.    Co  .   218   Broad- 

wdy.  New  York. 
J.    R.    Alsing    Co.,    75    Guernsey    St., 

Brooklyn,  N.  Y. 


kit.-.  ■ 


DIEECTOHV  OF  AMERICAN  CEMENT  INUUS'T 


Tb*     American     Siak^r      ■/u..      Weld 

BldB..    Boslon,    Mhss, 
AndMNon       Puimtlry       &        M(i>.'liliie 

O.  O.  UHPtli^tl  A  Co..  4S.4S  Cenirr 

St..  CIfwIhixI.  O. 
aurdvn  A  Selleck  «?«..  48-IH>  Lake 

St..  Chicago,  111. 
llradlrr   I'nlvErlxcr  Co..  US   SUilv 

81.,  UunlAU.  Mbhii. 
The  Bonnol  Co..  t'jinton.  O. 
OhBnibvrti    Brollirra    Cu..    nXil    SI. 

ftelvn-    LHBFsslei      Av«.,    Phllia- 

delnbla.  I^. 
3.  C.  Clark.  Box  Ei25.  Atlunla.  Ga.. 
C.    H,  OlfroH  &  Co.,   Mgr.,  us  N  3d 

31,,   Phifadrtphla,   Fa. 
T^r.  M;iyn-,iM  Cc,  »7  Cedar  81,,  New 

'II,.-  .l.^iTi.y   Mfg.  1 


113  FlrmoalU 


PlHPe. 

Brooklyn,  N.  Y,   (Clay), 
'Newark     Pulverizing      "Works,       13S 

FasHolc  SI.,   Newark.  N.  J. 
Hen-Pll   MfK.    Co..    149    BnwdnHy. 

Mew  Torfc.  IK.  V. 
Raymond  Impact  Pulverizer  Co.,  Mo- 

nadnock  Blk,,  Chlcaeo,  111. 
C.    W,      Raymond      Co.,      Dayton.    O. 

(Clay). 
Hefres  Pulley  Co.,  Columbus,  Ind. 
RobluB  Convey  Ins  Belt  CD.,  13-21 

I>nrlE  Ron.  New  York.  N.  Y. 
Shutz-O'Ntll  Co.,  MInneapollB,  Minn. 
V.    L.    Sniidlh    A    Co..    60    Maiden 

Idine,  New   York. 
Btedman's      Foundry       *        Machine 

WorkB,  Aurora,  Tnd,  lolny). 
B.  F.  Sturtevant  Co.,  Boalon,  Mass. 
BluTlevnnt      Mill      Co..      Hnrrliion 

Sqiisre.  Bout  on,  Mrbh. 
walker  a  Elliott,  Wllmioglon,  Del. 
Weal    PnlverlBlnK     Maeliliie     Cii., 

ilao  BrondwBi-,  Kew  York. 
Wetherlll    Separating    Co.,    HO    Pereu- 


,   Newi 


.    N.  , 


Tbe  Bonoot  Compi 

Fraser  &    ChalmerB 
WttHhtPHHW  Ave., 


The     Exettrr     Machine 
Chemlcnl   Bldg,.   St.   I 

H.    H,    Harvey.     BOC     Alljuili. 
Boston,  Mima, 

lngerBoll-8ergi<ant  Dilll  Co., 


Mow-»   P,  J 

ohn 

Bon  Mohy.  li 

N.  M,  81. 

is.  Mo. 

I,ord,    Bow 

er 

A    Co..   2B  Cw 

D.   W,  Pru 

t,  2 

11-31.'!  Ulcna  J 

Co 

mi  Chemla 

St.    Louis 

M 

New  Jersej 

Vo 

in  dry  *  Matf 

26   Curtlandt 

S(.    N»w   Yo 

Bethlelirm    Foundry   & 

S.  Beihlthera,  Pa. 
FraBtT  &  CUalmerH,   W.  IZlb 

Washtenaw    Ave.,    CMCMO 
Walker  &  ElHolt,  Wllmlngli 

ROCK  DRILLS. 

Bdward  P.  Allls  Co..  Mllwai 
and  509  Hume  Insurance  I 
CSK".    III. 


Jackaon  Drill  &  Mig.  Co., 

mer  St.,    Denver,   C4I, 
Moaea   P.   Johnson    Mehy. 

N,   M, 
The    E.    A.    KInsey    Cs.,    SSI 

Cincinnati,  O. 
Arthur    Kirk     &     Son     Co. 

auense  way,   Fittsburc.  J 
New  Era  Eleeirlt  Drill  Co,, 

St.,    Denver   Col. 
D,    W,    Prati,   !11-13   LucHB 

Louis.    Mo. 
Rand  Drill  Co..  New  Torlt.t 
L.  M.  Rumsev  Mfg.  Co.,  HS 
(Jeo.  H.  aampHon.  14T  Pear 


ROLLBR  MILLS. 
(See  alaa  Palverlat; 


Bloomln^ale  Road,  CVIO 


R.  KroDi.  113-llfl 
,  Jrner  City.  X.  J 

iKd. 

Brna-.    Inijiai-i      Pui 

Monntlnnck     Block 


r  at..  Now  York. 
Idwell  &  Son  Co., 
ITth  St.,  ChiCBgo, 

EK>    CV.i    MlHlUIWII 

ianufaPlurtiig   Co. 


Ind. 

illfy  Co.,  Columlms.  Ind. 
T  ft  Co..  Balllmore,  Md. 
Mtm.  Co..     1070-1097    W. 
,  CtUeaicn.  lU- 

rg.  Co..  llS-126  North  Ave,, 


111. 


,    Char 


:  Sellnk.  4H-S4t  Li 

h  III. 

thins  Machine  Cn., 

1. 

ImbIis     Cq..     »11 

!W  York,  W.  V. 

SCOOPS. 

tamiilng     Ci<..     ^'>  i 


A  Marinnn  C«.. 


Bl..  Ch^Trland.  O. 
The  Uonuot  Co..  CuataD,  O. 

T,  W.  CHrmlchael.  WellBbiirg,  V,'.  Va. 
Dunlap      Mt«.     Co.,    BluoiulDKtiin, 
III. 

Fraiser  &  ChnlmerB,  121h  Si.  fliuJ 
Wushi.  niiw   Avs.,    Chluago,    111. 

Gates  Itnn  Works,  ChlPngo  and  New 
York. 

The  Jeffrey  Mfg.  Co.,  Colginbua,  O. 

KetiL  Mill  Co..  !.  Beettmaii  S'..  New 
York.  N.   V, 

Stephen   it.  Kriiin,   li 3-11 S  Ply m- 


W.  S,  Tyler  Co..  Cleveland,  I 
Walker  ft  EUIgII,  Wllrohigton 
Wf:.lerTi    Wh.'eled    Betaper    Ci 


Kent    MUl      Co..      5 

York,   N,   T. 
Stephen  R.  Kroni, 

onlh  St..  Jmvr  < 
Korriykv   A-   Marmi 

npollii,  Ind. 
SInrtpinnI      Mill 


I    Tool   &     Mchy.     Co.,      309 


9t.,  Cleveland,  O. 

Bethlehem  Foundry  &  Machli,e  Co.. 
B,  Bethlehem.  Pa. 

H.  W.  Ciildwell  ft  Son  Co.,  Western 
Ave..  Chicago. 

Chnmbem  BrOH.  Co..  02d  SI..  lie- 
Inn-  Lancamter     Ave..     Plilladel- 

Chloago  Flexible  Shaft  Co.,  ISS  Hu- 
ron St.,  Chicago.  111. 


^SCREENING  CEMENT 


tloomlngton. 


w  PERFECT  CLAY  SCREEN  Is  jusi  as  applicable  as  ii  Is  for 
ly.     Over  100  now  in  use.     ^^.'^•i     Fot pdriiciilan  address 

±Af»   MFG.  CO 

i 


CumjireesHl     Steel    Shafting    Works. 

3SS  Xtorchester,    Bustun:    Mass. 
Co-Operatlve     Foundrj'      Co.,    S.    W. 

cor.  Congress  &  Sth,  Detroit,  MIcb. 
Geo.    V.    Cresson   Co..    IKth     &     AJIe- 

Bhany  Ave,,  Detroit.  Mich. 
Daly  &  Anderson.  61  S.  Clinton.  Chl- 

F.  U.  Davis  &  Co.,  SS  State  SI. 

E   A,   Deano.   50-50  S.    Clinton.    Chl- 

Dodse  3ltit  Co.,  HlabawBlcii,  Ind., 

106-68  S.  Cllntun  SI.,  Cliloasn, 
111.)  137  l>urchaae,  Boaton,  Mnaa. 

J.  B.  Dutton.  1M6  Scoilen  Ave,.  De- 
troit,  Mich. 
Falrmount    Machine    Co..    2106    Wood 

St..  Philadelphia, 
Falls  Rivet   &  Mohy.   Co.,  62-5*  Pur- 
Dana  FItz  &  Co..  110  North.  Boston. 
Arthur  C.   Harvey  Co..  115  Purchase. 

HIU    Clu'teh    Co..    Cleveland.    O. 

G,  Sc  A.  Hodaon.  226  Arch  Bl..  PhllH- 
delslila.   Pa, 

HolmeB  Sl  B  Ian  chard  Co..  39  CharlES- 

L.  U  Holt  &  Co,,  57  Suflbury.  BoH- 
lOQ,  Mass, 

B,  F.  Houghton  &  Co,,  240  W,  Som- 
erset  St..    Phlladelidila. 

J.    Hunler   Mehy.    Co..    70  Kilby    St., 

The  Jeffrey  Mrg.  Co.,  Columbua. 


.    1D5 


W.  Water  St.,  Milwaukee, 
Geo.    T,    McLauthlln   C-i..   120   Fulton 

St.,  Boston,  Mass. 
Kffrdylie  A   Harninn   Cu.,   InillBn- 

Plirvpa  Machinery  &  Iron  Cii.,  South 

&  Water  Bts..  Philadelphia,  Pa, 
Reeves  Pulley  Co..  Columbus.  Infl. 
J.   &  G,   Rich.  120  N,  Bth  St.,   Phila- 
delphia,  Pa. 
J.  Roberts  &  Co.,  137  Portland.  Boa- 
Roberta  Poole  &  Son  Co..  Woodbury 
;    2S3    B.    Ger- 


BalUm 


'-.  Md, 


lti»DeltCo„     13- 
ton,   New  York,  N.  Y. 

Charles    Rosa    &    Son    Co..    16    Steu- 
ben St.,  Brooklyn,  N.  Y. 
L,   M.    Rumsey   Mfg.   Co.,    St.    Loula, 


Chaa.  A.  Strelinger  &  Co..  110  Bates 

St..    Detroit.    Mich. 
Walker  &   Blllotl,   Wilmington,   Del, 
'n'ebBter  9ltg  Co.,     lOTS'lUTa    W. 

ISth  St..  Chleoso,  til. 


Ion,  14^  N. 

tVHE&lLS. 


Jeffrey  Manufaclurine 

bua,   O. 
Geo.    T.    McLauthlin    Co. 

Nordylce  A   MarmOK  ( 
.     avollB,  Ind. 

Reeves  Pullej-  Co..  Columbus,' 
U    M.   Rumsey   Mtg,    Co 


Walker  &   Elll 
SPBBD 


iti.  Wllmlnsto 
HBGVLATOBI 


O 'Oiler  UnKlnecriuK  Ca., 

S.  llth  SI.,  Pli Had erp Ilia, 
KeyHtouG  Edrt      ■      -        —   • 

Recvjs  Pulley  Co.,  Caiumbua, 

Dodge  H(e.  Co',  HlahawMl 

Fraaer   *    Chalmers,    W.    13t] 

Waaliteiiow  Ave. 
Walk=r  <4  EIUl  It.  WilmliiBloi 
-Webiter   Mfg.    Co.,    lOTS-K 

IBth  SI..  Chlcaco, 

SPROCKET  1 
C.  O.  BsrUeH  £-Co.,  * 
St,.  ClcTflaud,  U. 

Bethlehem    Foundry    &    Hacb 

3.   Bethlehem.   ~ 
H.   W.  Caldwell  &  Son  Co.. 

Ave,  and  17th  St.,  Cbicaa 
Dodge  Mtg.  Cir.,  MlaliawN] 
The  Je(Trei-  Mfg.  Co,.,  Colu» 
Nordrke  A  Marmoil  C«.> 

apollfl,  Ind, 
Reeves  Pulley  Co,,  ColumbUl 
Walker  &  Elliott,  Wllmlngtt 
Webatpr   Mtg.    Co.,    lOTB-I 

IBIh  St..  Oilcaco,  111. 

STACKS. 

The  Contraclors'  Tool  Co., 
St..    Philadelphia.    Pa. 

Frn.-er  &  Chalmers,  W.  18 
teiiaw  Ave.,  Chicago.  ID. 

Vulran  Iron  Works,  WIlkesM 


Mariiuettr  BIAe-.  Cliloatf 
STnUCTIIRAI,  IRON  AND  I 


n  Fi>undry  &,Maali: 


.    M.    Cornell.    Kj 


[AUHINERY  AND  SUPPLIES  FOR  CEMENT  PLANTS. 


Mil- 


trlAge  &  Mfg.  Co..  G: 
■torsi  Iron  A.Slecl  L'o, 
D    Bridge  «    Iron    C».. 

,    WlH. 

Y.paATB  DP  UMB. 

1  Broadway,  New  York. 
■UPBaRBATBHS. 

eock  A  Wllcoi  Co..  2»  Corl- 
Ncw  York. 

SL'PPLIE». 

Foundry    &    Mathtiie   Co.. 
Uehem,   Pa. 

'rylnK  Bell  Co.,  13-21 
,  New  Vork. 

SWITCyBUAHDS. 
fejBvloerrlnK  Co..  lUtl-137 
~   .,  Philadelphia.  Pn. 


TOOLS  FOR  CKMBXT  WODKBRS. 

The    Contriictors'    Tool    Co.,     US     S. 

Glh  St..   Phi  lad  el  phi  a.   Pa. 
Idem  Tool   Co.,    IndlHTiHiHills.   Inil. 
Isaac  CommonH,  River  View  Ilelghla. 

Hnmlllon,  O. 
RauHoiue  A  Smith  Co.,   IT-IS  Mh 


Stale  SI..  ChlcaKo.  Inll 
TOOt^  FOR  TBBTISO  I 
Tbr    Falrbanlia   Co..     311 


PLANTS    EILBCTRIC 

tVOllEr  Ent^nmtam  Co.,  123-187 
S.  lltH  St.,  PbllBdelphla.  Ph. 

JefTrey    Manufacturing    Co.,    Coiiim- 


|Bot  Co.,  Can  (on,  o. 
B9T1?IU  MACIIINKS. 
xbanlu  Co.,     311     Ui 
IB  LlKhl   St..   I 

.  Y.;  3»4  BroBilnay 
I.  Y.)  TUl  Arch  St..  P 
k.  Pa.)  V6  3<l  Ave.,  I 

T4»  Crais     SI..  Monl 

I,  BInKlautl. 

lonir  Jk  Co..  Chl< 


ft  Cc 
•th  i 


..  EUU  N.  I:>II1  91. 
Testing  MachliK 
I.,  Philadelphia.  ! 
1600  Humlllo 


lF4lla.  Pa. 
Ubrs,  bblt  a 

Itlett.  43-46     I 


Chicago.  III. 

Falrbanka  Co.,  311  Broadway, 
Nfw  Vork)  rhtlailelphla,  Pa.i' 
■(■•■ton.  Mau.t  BaJllmore,  Md.; 
AlhaDr.  N.  Y.I  Kerr  Orleami.  L«.| 
Bnllala,  N.  X.|  PltmbarB.  Pa. 

H   M.   Freese  &  O).,  Gallon,  Ohio. 

Howe  Scale  Co.,  Rutland.  Vt. 

Kllbourn  &  Jacobs  Mfg.  Co.,  Colum- 


LdDHlng    Y 

Mich. 
Nordrke 


h^elUirruw  Co..   Lanslne, 
t  Hapmon  Co.,  tDdlna- 


frlmt 


The    Max     F,      Abbe     Mfg.     Co.,    SO 

Broadway.  New  York. 
The  Banoot  Ctunpanr.,  Canton,  O. 
Gales    Iron    Works.     Elaton    Ave.    A 

Bloomlngdale  Road.  Chicago,  111. 
Kru|ip.  Frld.  TThos.  Prosser  &  Hon), 

Ifi  Gold  St..  N.  y, 
F    .l~    Smldtb    A    Co.,    OS    Maiden 

I  KDIER  niNNBR  MILLS. 

\ordykL-  A    Mnriuuii    Co.,   Indlan- 

npolli,  Ind, 
Stui'tevniit      Mill      Co.,      RarrtaoB 

Square.  Bfalon,  Mais. 

Walker  &  Elliott.  Wilmington.  Del. 
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IVAGONS. 
Xordyke   &  Marmon  Co..   Indlan- 
npolls,   lud. 

WIRE  ROPE. 

Jeffrey  Manufacturing  Co.,  Colum- 
bus. O. 

Macnmber  &  Whyte  Rope  Co.,  21  S. 
Canal  St..  Chicago,  111. 


Geo.    T.   McLaughlin   Co.,   120  Fu 
St.,  Boston,  Mass. 

New  Jersey  Foundry  &  Machine 
26  Cortlandt  St.,  New  York.  N. 

Nordyke   &   Blarmon    Co.,  Indi 
npolis,  Iiid. 

L.    M.   Rumsey  Mfg.   Co.,   St.   Lg 

Mo. 


It  is  Our  Business 


TO  HEl>P 


Your  Business 


IF  YOU  MAKE,  SELL  OR  USE 


GEMEINT 


Write  to  us  and  we  will  tell  you  what  we  can  do  for  you. 
You  ought  to  know 

Municipal  Engineering  Co. 


DEALERS  IN  LIME  AND  PLASTER. 

(See  also  Dealers  in  Cement.) 


-This  list  contains  the  names  of  dealers  in  lime  who  do  not  also  deal  in  cement, 
uplicate  of  the  list  of  Dealers  in  Cement.  Nearly  all  those  in  the  Cement  list  are 
in  lime,  the  exceptions  being  found  in  the  larger  cities  only,  so  that  if  both  lists 
Tactically  all  the  dealers  in  lime  in  cities  of  more  than  2,UUU  population  will  be 
d  very  few  who  are  not  lime  dealers.    See  Preface. 


COL.— 

.  Bingham,  2    S.     Larimer 

reen  2d  &  3d  Sts. 

vn,  1939  15th  St. 

-lime  and  Fluxing  Co. 

Lime  &  Fluxing    Co.,    641 

e  Bldg. 

►untain  Fuel  Co.,  1010  16th 

ry  &  Co.,  2001  Blake  St. 
tkins  Mdse.   Co.,  1525  Wa- 

EN,  CONN.— 

mant  Plaster  Co.,  10  River 

ILL.— 

Mfg.    Co.,    517     Cham,     of 

OS  &  Co.,  355  31st. 

Co.,  1019  Chamber  of  Com- 

Stone    &    Lime    Wks.    Co., 
iber  of  Commerce. 
Itton,  118  W.  Lake, 
-mberlain,  908,  134  Monroe. 
Fnion  Lime  Works  Co.,  408 
•  of  Commerce, 
ooley,  416  Hawthorne. 
Pangburn,    55,    16    Pacific 

r.  Co.,  814.  115  Dearborn. 
ngle,  Jr.,  1210.  188  Madison. 
;.  Halleman  &  Co..  Cor.  W. 
d  N.  Kenzie. 
pkins,  50  Dearborn, 
imber  Co.,  400  N.  Halstead. 
&  Cement  Co.,  651  W.  63d. 
lansen    &    Co.,    518   W.    Dl- 

nston   &  Co.,   72  Ewing. 
&     Osborne.    344    W.    Van 

chleiter,   3351  Slate. 
Lorscheider,   716  W.   63d. 
loninger  Co. 
he  &  Son,  21  N.  Elizabeth. 


Right  Supply  Co.,   729  W.   63d. 

J.  R.  Rhinehart  Co.,  668  W.  Madison. 

Rock  Plaster  Mfg.  Co.,  1019  Cham,  of 

Com. 
E.  A.  &  C.  E.  Thomas,  614,  138  Wash- 

insrton. 
Jas.  C.  Woodley  &  Co.,  69,  163  Ran- 

doloh. 
ELGIN,  ILL.— 
Michael  J.  Lydon,  521  South. 
Henry  C.  Otto,  218  North. 
Charles  Veeder,   526  Enterprise. 
LINCOLN,   ILL.— 
John  A.  Simpson,  Agt.  Acme  Cement 

Plaster. 
PEORIA,  ILL.— 
Peoria  Fitzgerald  Plaster,  100  Cedar. 
Peoria      Portland      Cement,     403    S. 

Washington. 

INDIANAPOLIS,  IND.— 
Diamond    Wall    Plaster    Co..    920    EJ. 
North. 

NEW    ALBANY,    IND.— 
I.  A.  Hardin,  505  State  St. 
Peter  R.    Stoy   &   Son,   109   E.    Main 
St. 

MARSHALLTOWN,    lA.— 
W.  D.  Goldsberry,  312  Iowa  Ave. 

BALTIMORE,  MD.— 
Charles    T.    Cockey,    Jr.,    Arlington, 
Md. 

J.  P.  Bensons'  Sons,  Hampden,  Md. 
BOSTON,  MASS.- 

Amerlcan     Fire     Proofing     Co.,      156 
Devonshire,  rm.  49. 

Alvin  R.  Bailey,  19  Congress. 

Bay  State  Fire  Proofing  Co.,  1  Bea- 
con,  rm.   88. 

Waldo  H.   Bigelow,  53  State  St.,   rm. 
811. 

Cerro  Pulley  Co.,  34  Oliver. 

Cobb  Lime  Co.,  30  Kilby,  rm.  14. 

Timothy  Crowell,   144  State  St. 

C.    A.    Dodge    &     Co.,    79   Milk   &   166 
Devonshire. 
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Eastern  Expanded  Metal  Co.,  39 
Court,  rm  A. 

Electro  Vulcan  Co.,  178  Devonshire. 

T.  A.  Elston  &  Co.,  409  Dorchester 
Ave. 

Geo.  W.  Gale,  Lbr.  Co.,  640  Main. 

Lally  Patent  Column  Co.,  65  Federal. 

Augustus  F.   Lash,  29  D  St. 

Leatherbee  &  Co.,  106  Milk. 

Lombard  Fire  Proofing  Co.,  166  De- 
vonshire, rm.  32. 

National  Fire  Proofing  Co.,  166 
Devonshire. 

N.  E.  Adamant  Co.,  79  Milk. 

David  P.  Page,     507  Medford. 

I.  W.  Pinkham  &  Son,  206  Devon- 
shire. 

Sackett  Wall  Board  Co.,  113  Devon- 
shire. 

E.  D.  Sawyer  &  Co.,  166  Devonshire. 

Union  Metal  Comer  Co.,  206  Summer. 

W.  M.  W^ton  Co.,  120  Milk  and  166 
Devonshire. 

Weston  &  Bigelow  (same  as  Waldo 
H.  Bigelow). 

GRAND   RAPIDS,   MICH.— 
Alabastine    Co. 

MINNEAPOLIS,    MINN.— 
Cutter  &  Gilbert,   3   N.   3d  St. 
Homan  Cement  &  Lime  Co.,  112  Bank 
of  Com.  Bldg. 

ST.  PAUL,  MINN.— 

M.  H.  Blake  &  Co.,  54Q.  Endicott  Bldg. 

Bohn  Mfg.  Co.,  S.  E.  Cor.  Arcade 
and  Wells  St. 

John  Calandar,  148  8th  St 

Capitol  City  Furniture  Co.,  639  Jack- 
son St. 

Gribben  Lumber  Co.,  194  E.  7th  St. 

Geo.  H.  Lawes  &  Co.,  49  E.  5th  St. 

Lee  &  Hoff  Mfg.  Co.,  W.  S.,  Levee 
St.    1st    W.    Roberts. 

KANSAS  CITY,   MO.— 
Deatherage  Lumber  Co.,  1065  W.  8th 

St. 
Louisiana   &   Gulf   Lumber  Co.,    19th 
&  Main  St. 

LOUISIANA,    MO.— 
CryMtal    Carbonate    Lime    Co. 

ST.  LOUIS,  MO.— 
Glencoe    Lime    and     Cement     Co., 
1400  A  Old  Mancliester  Rd. 

OMAHA,  NEB.— 
Baker  Cemantico  Co.,  1404  Farnham 

St. 
C.  L.  Chaffee,  3  N.  Y.  Life  Bldg. 
Celina  Valley  Plaster  Co.,  903-5  New 
York  Life   Bld^. 
NEWARK.    N.   J.— 
Newark    Lime    and    Cement    Co.,    22 
Clinton  St. 

BUFFALO.  N.   Y.— 
Standard  PlnMter  Co. 


NEW    YORK    CITY,    BOROUGE 

BROOKLYN— 

Clark  Bros.,  202  N.  10th  St. 

Edward  Clarke,  291  N.  9th  St. 

Empire  Lime  Kiln,  213  10th  St. 

P.  S.  Kelley,  17  Kent  Ave. 

J.  B.  King,  7  Broauway. 

K.  Kroner,  356  Stockholm  St. 

Perry  Bros.,  Morgan  Ave.  &  M 
ole. 

C.  H.  Reynolds,  12th  &  Wythe  i 
NEW    YORK    CITY,  BOROUGHS 

MANHATTAN  AND  BRONX- 

Bloomer  &  Co.,  82  New  Chamber 

F.  G.  Chase,  1  Madison  Ave. 

Glens  Falls  Co.,  26  Cortlandt  St 

Jointa  Lime  Co.,  26  Cortlandt  St 

Keenan  Lime  Co.,  74  Cortlandt  I 

Morgan  Lime  Co.,  26  Cortlandt 

O'Connell  &  Hillery  Lime  &  Mi 
Dust  Co.,  649  W.  131st. 

Perry  Bros.,  27  Coenties  Slip. 

Rockland- Rockport      Lime     Co. 
Cortlandt  St. 

Sherman  Lime  Co.,  26  Cortlandi 
SYRACUSE,  N.  Y.— 

Adamant     Plaster     Co.,     210     "iA 
gomery  St. 
CINCINNATI,  O.— 

L.  A.  Metcalfe,  2438  Gilbert  Ave. 

Mills,  Spelmire  &  Co..  652  W  3d. 
EAST  LIVERPOOL,   O.— 

Old  Roman  Plaster  Co. 
FINDLAY,   O.— 

Tarbox  &  McCall,  903  Faching  S 
MARIETTA.   O.— 

Butts   &   McCormick,    102   Front. 

J.  F.  McHugh,  Ohio,  bet.  4th  and 

J.  Seyler  &  Bro..  158,  ^60  Front. 
PORT    CLINTON.    O  — 

The  Granite  Wall  Plaster  Co. 
PORTSMOUTH,    O.— 

New  Process  Lime  Co. 
TOLEDO.    O.— 
The    Buckeye    Lime     Co.,    208    CI 
of  Com.   Bldg. 

Doherty   &   Co.,    foot   of   Washin 
St. 

The  Fishack  Plaster  Co.,  407  Chai 

of  Commerce. 
Napoleon    Pulp   Plaster   Co.,    710 

Nasby. 
Toledo   White   Lime   Co.,    56   Pro 
Exchange. 
WARREN,   O.— 

Elastic  Pulp  Plaster  Co. 
YOUNGSTOWN.    O.—  • 

The   Granite  Wall  Plaster   Co. 
ALLEGHENY,  PA.— 
Barrett  Mfg.  Co.,  1131  Rebecca  St 
Champion    Wall    Plaster      Co., 
Franklin   and   Preble  Ave.    Ricl 
Forde,    Pres.,    216    Charleston 
Frank      J.    Schellman,    Secy., 
Beaver     Ave.:     Wm.       A.      Sti 
Treas.,.  1704  Beaver  Ave. 


DEALERS  IN  LIME  AND  PLASTER. 
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T.    Corde,    Nixon   &   Mahhattan 

.A. 

an     &     Porter,     315     Sandusky 

A. 

erald    Plaster    Co.,    212    Ander- 

St..  A. 
erald  Wall  Plaster  Co. 

&    E.    A.    Knox,    Juniata    & 
ble  Ave..  A. 
LrEHEM,  PA.— 
s  J.  H.  Grossart,  23  S.  Main  St. 

Neumyer,  143  Broad  St. 
im  B.  Spengler,  23  S.  Main  St. 

lDblphia,  pa.— 

(X  Allen,  1319  Washington  Ave. 
2fw  Blair,  900  Jefferson  St. 

&  Co.,  1021  Passyiink  Ave. 
r   Hollow   Lime    Co.,    1109    Land 
e  Bldg. 

lel  Dougherty,  906  Oxford  St. 
well  Coal  and  Lime  Co.,  2736  N. 
ad  St. 

imin  Housekeeper,  1526  N.  Amer- 
i  St. 

augh  Lime  Co.,  Wash'n  Ave.  and 
.  St. 

s  S.  Lyster,  30B2  Market  St. 
stus  Reeve,  31  Market  St. 
iard   Lime   &   Cement   Co.,   1317 
fih.  Ave. 

s  R.   Thomas  &  Co..  1801  Mar- 
St. 

Hand  Lime  Co.,  1411  S.  47th  St. 
BURG,  PA.— 

Fox.  121  Wabash  St. 
Granite  Wall  Plaster  Co.  Geo. 
Beemer,  Pres.,  Clarks  Summit, 
;  C.  Graham,  Vice  Pres;  T.  E. 
ver,  Secy.  &  Treas.,  Port  Clin- 
,  Ohio. 

Morris  Lime  &  Limestone  Co., 
d  Natl.  Bk.  Bldg. 
ay  Bros.,  20  Lacock  St.,  E.  A. 


SCRANTON,  PA.— 
Paragon  Plaster  &  Supply  Co.,  1500 

Albri°:Rt  Ave. 
Scranton  Woodworking  Co.,  510  Penn 
Ave. 

HOUSTON,    TEX.— 
George  B.  Miles,  213  i^evy  Bldg. 

CHARLESTON,   W.   VA.— 
Rex  Hardware  Co.,  Ill  3d  St. 
W.    H.    Smith    Hardware   Co.,   117  3d 
St. 

EAU    CLAIRE.    WIS.— 

Dunnville  Sandstone  Quarries,  Rail- 
road, near  Armory  J^ldg. 

McDonough  Mfg.  Co.,  1500  Galloway 
at. 

Madison  St.   Mfg.   Co.,   Madison  and 

Forest   Sts. 
W.  O.  Matteson,  664  Ist  Ave. 
Phoenix  Furniture  Co.,  Broadway  and 

9th  Ave. 

Phoenix  Mfg.  Co.,  Forest  and  Wis- 
consin Sts. 

A.  H.   Stevtns,  312  S.,  River  St. 

Wisconsin  Pipe  &  Fuel  Co.,  10  8. 
Dewes'  St. 

MANITOWOC,   WIS.  — 

Manitowoc  Building  Supply  Co.,  5th 
and  York  Sts. 

MILWAUKEE,  WIS.— 
Adamant  Mfg.   Co.,  480  Virginia  St. 
Bottom  Sand  Co.,  535  National  Ave. 
Joseph    Druecker    &     Sons,    347    B. 
North  Ave. 

Durr  Plaster  Co.,  311  Grove  St. 
Milwaukee  Falls  Lime     Co.,     Hum- 
boldt Ave.  &  Commerce. 

Milwaukee  Lime  Co.,  180  Clinton  St. 
Ormsby  Lime  Co.,  511  Pabst  Bldg. 
Wisconsin   Lime   &   Cement   Co.,   163 
New  Ins.  Bldg. 
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ALABAMA. 

ANNISTON— 

Anniston  L#ime  and  Stone  Co. 
CALERA— 

R.  E.  Bowden. 

Calera  Land  and  Lime  Co. 

C.  L.  O'Neal. 

J.  B.  Randall. 
CANADARQUB- 

W.  E.  Brinkerhoff. 
FT.  PAYNE- 

Standard  Lime  Co. 
LIME  ROCK— 

Milton  Gentle. 

Hunt  &  Co. 
LONG  VIEW— 

J.    B.   Adams. 

Long  View    Lime  Works. 
ROCK  SPRING&- 

E.  G.   Eaton. 
SILURA— 

F.  H.  Hardy. 

ARKANSAS. 

LITTLE  ROCK— 
M.  R.  Dennie. 

CALIFORNIA. 

LOS  ANGELES— 
Los  Angeles  Lime  Co.,  205  San  Pedro. 
W.    W.    Reed,   202   Nolan,    Smith  and 

Bridge  Blk. 
Union  Lime  Co.,  203  San  Pedro. 
Western  Commercial  Co.,  209  N.  Los 

Angeles. 

SAN   FRANCISCO— 

H.  T.  Holmes  Lime  Co.,  34  Sacra- 
mento. 

Patent  Brick  Co.,  240  Montgomery, 

Jos.  Scheerer  &  Co.,  10th  and  Bran- 
nan. 

E.   L.  Snell,  16  Hayes. 

COLORADO. 

DENVER— 

Colorado     Lime     and     Fluxing     Co., 

'    Equitable  Bldg. 

Leadville  Lime  and  Fluxing  Co.,  641 
Equitable  Bldg. 
LEADVILLE- 

Jeremiah  Irvin. 


connex:ticut. 

brookfield— 

Brookfield   Lime    Co. 
EAST  CANAAN— 

Canfleld  Brothers. 
NEW  HAVEN— 

H.   A.     Stevens     (oyster     shell) 
Chapel. 
NORTH   CANAAN— 

Anchor  Lime  Co. 

Chas.    Barnes*    Sons. 

Canaan  Lime  Co. 

Pierce  &  Freeman. 
REDDING— 

John   Todd. 

DBLAWARK. 

NEW  CASTLE- 
New  Castle  Brick  &  Lime  Mfg.  ( 

DISTRICT  OF   COLUMBIA. 

WASHINGTON- 
John  McL.  Dodson,  27th  &  K.  N. 
Knott  &  Moler,  28th  &  K.  N.  W. 

FLORIDA. 

OCALA— 
Ocala  Lime  Co. 

GESORGIA. 

ATLANTA— 

Sciple  Sons,  8  Loyd. 
SAVANNAH— 

Andrew  Hanley  Co. 
TALKING  ROCK— 

Talona  Lime  Works. 

ILLINOIS. 

CHICAGO- 
Artesian     Stone    &   Lime   Works. 

Washington. 
Chicago   Union   Lime   Works  Co., 

Chamber  of  Commerce. 
Andrew    H.    Halleman      &     Co.. 

Konzie  Ave.  &  W.  Chicago  Ave 
Indiana  Lime  &  Cement  Co..  651 

23d. 

Marblehead  Lime  Co.,   Masonic  T 
pie. 

FFrederick    K.    Schultz.    658  S.  I 
sted. 
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Co., 


I  LimE   &   Stone     Co.,     165   £. 

olph. 

Bin     Lime     &     Cement 

ber  of  Commerce  Bldg. 

a  Lime  Co. 

)RT— 

mnle  Grant. 


T 


Ume  Co. 

I^EE — 

tcee  Stone  &  Lime  Co. 

YRON— 

b  G.  A.  Metzger. 

yron  Lime  Association. 

{yron  Lime  Co. 

Ity  Lime  Co. 
:  Meyer,  1015  Payson  Ave. 
Menke,  Stone  &  Lime  Co. 
White  Lime  &  Cement  Co. 

INDIANA. 

YNE— 

Baltes  &  Co.,  27  N.  Harrison. 

ioellinger's  Sons,  53  Murray. 

APOLIS— 

Ceeport  &  Co.,  314  W.  North. 

:astle- 

istle  Brick,  Stone  &  Lime  Co. 
FGDON— 
n  Lime  Co. 
IPORT- 
Xeeport  &  Co. 
Lux. 


1  Lime  Co. 

VERNON— 

.filler. 

lOMTA. 

VM— 

Ti  Lime  Co. 

»IONT— 

her  &  Burke. 

N— 

Lime  Co. 

PORT— 

til  &  Son. 

UNES— 

olnes  Fuel   &  Lime 

3rry. 

VSS— 

Kelley. 
Strickland. 
nugen. 
[JE- 
Point  Lime  Works. 

Fengler. 
ty  Lime  Works, 
rhand  &  Buddin. 
TH— 
5r. 
:E  CITY— 

Valley  Stone  &  Lime  Co. 


Co.,     211 


GUTTENBERG— 

George  Kohler. 
MAYNOKETA— 

A.  Hurst  &  Co. 

Maynoketa  Lime  Co. 
MASON  CITY— 

A.  T.  Lien. 
MONMOUTH— 

L.  B.  Stuart  &  Co. 
UNION— 

Oliver  Jones. 
VIOLA— 

Collins  &  Hilton. 
WILTON   JUNCTION- 

Sugar  Creek  Lime  Co. 

KANSAS. 

WICHITA— 
O.   B.   Stocker. 

KENTUCKY. 

LOUISVILLE— 
Utica  Lime  Co.,  421  W.  Main. 

MAINE. 

CAMDEN— 

Carleton,   Norwood  &  Co. 

S.  E.  &  H.   L.  Sheperd  Co. 
LINCOLNVILLE-  ; 

E.   M.   Coleman. 
ROCKLAND- 

Jas.  Abbott  &  Sons. 

Almon   Bird. 

Cobb  Lime  Co. 

A.  F.   Crockett  Co. 

Cornelius  Doherty. 

Far  rand.    Spear  &  Co. 

A.  W.  Gay  &  Co. 

Perry  Brothers. 

Pillsbury,    Jno.    R. 

Chas.  R.  Pressey. 

White  &  Case. 
ROCKPORT— 

C.  E.  Carlton  Co. 

Jno.  H.   Eells. 
THOMASTON— 

Burgess,   O'Brien  &  Co. 

John  A.  Creighton  &  Co. 

J.  O.  Gushing  &  Co. 

E.  K.  O'Brien. 

MARYLAND. 

BALTIMORE- 
John    A..    Allers'    Sons,    Charles    & 

West. 
Wm.  C.  Ditman,  540  R  Monument. 
Geo.    A.    Gegner,     Eastern     Ave.,    c. 

Clinton. 
Gegner  &  Green,  2115  Aliceanne. 
Robt.  S.  Green,  853  Fkd.  Ave.,  Ext. 
Ideal  Lime  Co.,  540  E.  Monument. 
Geo.  Judge  (shell),  Jenkins'  la. 
Maryland  Lime  &  Cemnt  Co.,  Bow- 

ey's  Wharf. 
National    Building    Supply    Co.,    Lex. 

&  North. 
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Piatt  A  Co..  Fort  Clement  St. 

Standard  IJine  A  Btone  Co..  Equita- 
ble Bids. 

Texaa  Lime  Co..  Boweys  Wharf. 

Wm.  Wallace,  1223  Ridgely. 

Waiihiniilun       BuildlnE       Ume       Co., 
Equitable  DIdB. 
BUC'ICE  Y8T  fj  W  N— 

Baker  Brothtrs. 

Stanilard  Lime  &  Stone  Co. 

WaHhington  Bldg.  Lime  Co. 
COCKKV8VILLE- 

Zcphanlah  Puteet. 
LIMKKILN- 

M.  J.  Qruve  Lime  Co. 
TEXAS- 

Wm.  C.  DItman. 

Ideal    Lime  &  Btone  Co. 

Frank  M.   Lee. 

Wm.  P,  Lfnclaay. 

Bhlpley  Bras, 

H  A  it  B  AC  H  U  SETT  § . 

ADAMS— 

L.  J.  Fallett  &  Bona. 
BOSTON— 

Cobb  Lime  Co..  30  Kllby. 

Flake,  i^lomt^ti  &  Co..  ie4  Devonshire, 
(;Hi!:BHIRE— 

CheHhlre  Lime  Mfg.  Co. 

A.   S.    FuriiSm  &   Uco. 

MICHIGAN. 


MANI8TEE- 

S.  Bedford. 
MAN'ISTIQUE— 

White  Marble  1 
MUSKEGON— 

Muakeeon  Lime 
PET08KET— 

L,  G.  Grimes. 

H.  O.   Rose. 


CONTRnCTOR! 


TOOLS 


'*•"■•-'•' "r---'-''-'-'- 


W.H.  AND  tRSONat  SONS 


Bay    Port    Quarries,    T2S    W.    Wi 

Ave. 
E.    Everett    Johnson,    401    a    T 


HINHBBOTA. 

MANKATO- 

Mankato  Lime  &  StSne  Co. 
RED  WING— 

G.   A.   Carlson. 

GLover  Lime  Works. 

Gust,   Llllyblad, 
ST.   PAUL— 

Northwestern     Ume  Co..     Tl    1 

Bhakopee  Cement  Lime  Mtg.  C 

WINONA— 
H.  J.  Willis. 

HISSOEHl. 

AUXVASSE— 

MarblehEad  Lime  Co. 
BOONVILLE— 

Louse    &    Miller. 
CALIFORNIA— 

CARTHAGE- 

Aah  Grove  White  Lime  Aaa'n.. 
&  Traders  Ei. 

Cnrthase  Marble  and  White  Lli 

Hubb  &.  Hill  Star  Lime  Co. 

Missouri  White  Lime  and  Stoi 
DEN VER- 
DE SOTO— 

H.  W.   HIank, 


Star  Linn 
Waller  Li 
KANSAS  C 


;  White  Lime  Ass'n 


ind  Lime  Co.,   O 

itte, 

e  Lime  Co..  Post 
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1  Carbonate  Lime  Co. 
fe  Cash. 
J  CITY— 
Haupp  &  Son. 

ns— 

ge  Marble  and  White  Ldzne  Co., 

e  Bide. 

ir   Lame   Co.,    3852   Manchester 

e   Lime  and  Cement  Co.,   1400 
Manchester  Road, 
mnes  LAmo  Co.,  2436  Kosciusko. 
&  Hunkins  Lime  and  Cement 
3.  end  of  18th  St.  Bridge. 
FIELD— 
head   Lime   Co. 

MONTANA. 

on  Lime  Co.,  Silver  Bow  Blk. 
FALLS— 
•  Bros. 

NEBRASKA. 

CE— 
71aye8. 

NBIV  JfiRSBY. 

NT— 

Q  Lime  Co. 

JON— 

^hllUps  Lime  Co. 

S— 

i  Lime  Works. 

IK— 

Morrison,  Cor.    Clover  &  Van 

1. 

£    Lime   and   Cement    Co.,   22 

)n  St. 

£  Lime   &   Cement  Mfg.    Co., 

3f  Bridge. 

£   &    RoBendale    Lime    &    Ce- 

Co.,  763  Broad. 
I   White  Rock   Lime   Co.,   133 

lUNSWICK- 
I  R.  Outcalt. 
)N— 
lichardson  &  Son. 

NE\ir  YORK. 

)W— 

IVilliams  &  Co. 

.O— 

isville  Quick   Lime   Co.,    Cor. 

way  &  Elm. 

Marble  Lime  Co. 

3NT— 

)nt   Co. 

i— 

Ik. 

'EVILLE— 

&  Gaynor. 


GLENS  FALLS— 

Glens  Falls  Co. 

Joint  a  Lime  Co. 

Morgan  Lime  Co. 

Sherman  Lime  Co. 
GLOVERSVILLE— 

Mayfleld  Lime  &  Cement  Co. 
KINGSTON—     ► 

F.    W.    Gross,   Hasbrouck  Ave.   and 
Murray. 

Newark  Lime  &  Cement  Mfg.  Co. 
LEROY— 

Geo.  H.  Holmes. 
LOCKPORT— 

John  Berkman,  35  Canal. 
NEW  YORK  CITY,    ^s^aOUGH     OF 

BROOKLYN— 

Empire  Lime  Kilns,  213  N.  10th. 
NEW  YORK  CITY,  BOROUGHS  OF 

MANHATTAN  &  BRONX— 

Bloomer  &  Co.,  82  New  Chamber. 

John  J.  Brooks  (shell),  603  W.  55th. 

Cable,    Thorn    &    Co.,    Mfrs.'    Agts., 
253  Broadway. 

Fred'k.  G.  Chase,  1  Madison  Ave. 

Cheshire    Lime    &    Builders'    Supply 
Co.,  217  W.  125th. 

Foster  F.  Comstock,  261  Broadway. 

Glens  Falls  Co.,  26  Cortlandt. 

Irvine  &  Co.,  215  W.  125th. 

Keenan  Lime  Co.,  74  Cortlandt. 

Morgan  Lime  Co.,  26  Cortlandt. 

Newark  &  Rosendale  Lime  &  Cement 
Co..  29  Cortlandt. 

O'Connell  &  Hillery  ^iime  &  Marble 
Dust  Co..  640  W.  131st. 

O.  D.  Person,  160  5th  Ave. 

Dennis   Reardon.    74   Cortlandt. 

Rockland-Rockport  Lime  Co^,  26  Cort- 
landt. 

Sherman  Lime  Co.,  26  Cortlandt. 

Calvin  Tomklns,  120  Liberty. 

Chas.  Warner  Co.,  66  Maiden  Lane. 
NIAGARA— 

B.   Messing. 
PORT  JERVIS— 

Jacob  Nearpass. 
RICHVILLE— 

Gardner  Brothers. 
ROCHESTER— 

Lawson  &  Leason,   Cfir.   Cottage  and 
Se'ward.  • 

Thomas  Oliver,  328  South  Ave. 

Rochester   Lime    Co.,    209   W.    Main. 

Whitmore.    Rauber     &     Vicinus,     279 
South  Ave. 


5.  J.  OSBORN,  JR.  &  CO. 

Asphalt  and  Granitoid 

ROOPINQ,  FLOORS  AND  WALKS 

Combined  Curb  and  Gutter 

Pearl  and  Eggleston  Ave.,       CINCINNATI,  OHia 


1 


«     1 


>, 
* 
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8HELBY- 

E.    B.    Simonds. 
SING  SING— 

Sine  Sing  Lime   Co. 
80DUS   CENTRE— 

E.  B.  Mather  &  Co. 
SYRACUSE— 

Israel  E.  Britton,  201  Y^.  Onondaga. 
TROY— 

W.  E.  Cheney  &  Son,  558  River. 
TUCKAHOE— 

O'Connell   &   Hillery  Lime  &  Marble 
Dust  Co. 
WATERTOWN— 

H.   S.  Cory,  P.  O.  Box  254. 

NORTH  CAROLINA. 

BOILSTON— 

L.  H.  Centrell. 
BREJVARD— 

E.  M.  Allison. 

G.  W.  Young. 
CATAWBA— 

M.  B.  Trollinger. 
HOLLYWOOD— 

Hollywood  Fertilizing  Co. 
HOT  SPRING&- 

M.  J.  Flagg  &  Co. 
LIME  ROCK— 

W.  A.  Estes. 
WASHINGTON— 

A.  W.  Styron. 
WINDSOR- 

B.  W    Askew. 
YADKINSVILLE— 

Consumers'   Lime  Co. 

OHIO. 

BOWLING   GREEN— 

Snow   Flake  Lime  Co. 
BUCYRUS— 

Broken  Sword  Stone  Co. 
CAREY— 

Daum  &  Co. 
CINCINNATI— 
Jas.    G.   Clirifipin     Lime     and     Ce- 
ment   Co..    826    Reedy     St.,     and 
Norwood.   O. 
H.   J.   Conklins.  Gilbert  Ave. 
C^Jontractors'     and     Builders'     Supply 

Co.,   2S49  Stanton  Ave. 
L.  II.  McCammon  Bros.,  854  W.  6th. 
Moore  &  Co.,  954  W.  5th. 
Moores  Lime  Co.,  927  W.  5th. 
Martin  Stritzinger,     Lick    Run  Pike, 
Green  township. 


Marbleithic  Floors 

The  OA^AK  floors  for  railway  stations  and 
public  buildings 

Clean,  durable,  beautiful. 
Correspondence  Solicited. 

THE  MARBLEITHIC  CO.,  Dayton,  Ohio. 


CLAY  CENTRE— 

Clark  Co. 
CLEVELAND— 

John  A.  Edam,  915  Pearl. 

Kelley   Island    Lime    and   Tnui 
port  Co.,  Mercantile  Bank  Bid 

Ralph  T.  James,  126  Elm. 
COLD  SPRINGS— 

Moore  &  Co. 
COLUMBUS— 

Columbus  Macadam  Co.,  319  Dub 
Ave. 

The  Rock  Plaster  Mfg.  Co. 
EAST  LIVERPOOL— 

Old  Roman  Plaster  Co. 
FOSTORIA— 

Fostoria  Stone  &  Lime  Co. 

D.  P.  Lloyd  Co. 
FREMONT— 

Gottron  Bros. 
GENOA— 

E.  C.  Gregg. 
Frank  Holt. 

GIBSONBERG— 

Dohn  Lime  Co. 

Zorn  Horning  Co. 
GREENFIELD— 

Rucker  &  Co. 
LIME  CITY— 

Lime   City   Co. 
LIMESTONE— 

Limestone  Lime  Co. 
LUCKEY— 

N.  B.  Eddy  &  Co. 

Norris  Christian  Lime  &  Stone  C 
MALVERN— 

Canton  &  Malvern  Tile  &  Clay  C 
MARION— 

John  E\'ans  Lime  &  Stone  Co. 
PIQUA— 

Levi   Cofield. 

Ohio  Marble  Co. 
PORT  CLINTON— 

Th€  Granite  Wall  Plaster  Co. 
PORTSMOUTH— 

New  Process  Lime  Co. 
REX— 

O.   D.   Brown. 
ROCKY    BRIDGE— 

Human  &  Reaser. 
SANDUSKY— 

L.  R.  Johnson  &  Co. 

Daniel  Kunz. 

Ohlemacher  Lime  Co. 
SPRINGPIEILD— 

Mills    Bros. 

Moore   &  Co. 

Moore's  Lime  Co. 
SUGAR  RIDGE— 

Sugar  Ridge  Stone  &  Lime  Co. 

J.  W.   &  J.  J.  Urschel. 
TOLEDO— 

Buckeye  Lime  Co.,  209  Cham,  of  C 

Bldg. 
Doherty  &  Co.,  ft.  of  Washingtc 
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Eddy  &  Co. 

:;ity  Co.,  422  Spltz€r  Bldg. 

*rocess  Lime  Co. 

lime  &  Cement  Co. 

White-Lime     Co.,     Produce 

JN 

Pulp  Plaster  Co. 
X)N— 

Duncan. 
STOWN— 
ranite  Wall  Plaster  Co. 

OREGON. 

\ND— 

^raken  Co.,  407  Irving. 

gham  &  Co.,  ft.  Wash'n. 

PEWWSYIiVANIA. 

HENY— 

plon  Wall  Plaster  Co.,  Frank- 

ind  Preble  Ave. 

raid  Wall  Plaster  Co. 

TOWN— 

J.   Clader. 
E.  Trexler. 
NA— 

Uanan  &  Co. 
>ALE— 

lale  Lime  &  Stone  Co. 
FONTE>- 
mont  &  Co. 
)OCK— 

Newton  Ground  Lime  and  Ce- 
:  Co. 
BPORT— 

David  &  Co. 
R.  Hagmer. 
Y  Lime  Co. 
5RHILL— 
Krall. 
SLE- 
ear  Bros. 
[BIA- 
lan  Bros. 
JLT— 
Catanach. 

Lime  and  Stone  Co. 
N— 

n  Lime  Co. 
Snyder. 

er  S.  Burton.  9  W.  8th. 
Thayer  &  Son. 
KSTOWN— 
K.  McLanahan,  Jr. 
ER— 

J  &  Carty. 
VER— 
p  &  Son. 
rSBURG- 

s  Walton,  223  Market. 
NNING— 
Dougherty. 
IlSTER— 
Keller,  154  N.  Queen. 


LEWISTOWN— 

Hawk  Bros. 

Edw.  McCoy. 
LOCK  HAVEN— 

R.  W.  &  G.  E.  Rishell. 
MALVERN— 

Michael  Dougherty. 

Knickerbocker  Lime  Co. 
MILL  HALLr- 

.Mill  Hall  Lime  Co. 
NORRISTOWN— 

Evans  &  Co. 

W.  B.  Rambo. 

B.  F.  Richardson  &  Co. 
PHILADELPHIA— 

Avondale   Lime   &     Stone     Co.,     2202 

Chestnut. 
Cedar  Hollow  Lime  Co.,  900  Jefferson. 

C.  A.  Cox's  Sons,  2137  N.  American. 
Sam'l  H.   French  &  Co.,  4th  &  Cal- 

lowhill. 
Benj.    Housekeeper,    901    Thompson. 
Kerbaugh  Lime  Co.,  15th  &  Wash'n 

Av. 
Keystone  Lime  Co.,  Christian  St. 
Knickerbocker   Lime    Co.    (Inc.),   366 

Wharf,  Schuylkill. 
Lukens  &    Yerkes,     Stephen    Girard- 

Bldg. 
Jas.  S.  Lyster,  3052  Market. 
Standard  Lime  Co.,  1317  Washington 
Av. 
PITTSBURG— 
Houston  Brothers,  32nd  &  P.  R. 
A.  G.  Morris  Lime  &  Lii:^stone  Co.» 
Ltd.,  Second  Natl.  Bank  Bldg. 
PORT  KENNEDY— 

Blair  &  Co. 
QUARRYVILLB— 

John  Rineer. 
READING— 

Reading  Lime  Co. 
SCRANTON— 
Cornelius  B.  Haslam,  118  Cliff. 
Luther  Keller,  813  W.  Lex  Ave. 
SWEDELAND— 

Robt.   McCoy. 
TYRONE— 
Keystone  Lime  &  Stone  Co. 
A.  G.  Morris  Lime  &  Limestone  Co. 
UNIONVILLE— 

E.  D.  Logan  &  Bro. 
WAYNESBORO— 

Decarbonated  Lime  Co. 
WRIGHTSVILLE— 
e.  S.  Budding. 
Kerr  Bros. 


JOHN  COLLINS 

Cement  ^Valk  Contractor 
Bath,  New  York 
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YORK— 
Henrv  G-rothe. 
Henry  Y.  Kottcamp. 
Philip  J.  Kottcamp. 
Henry  Lucklnfir. 
Wm.  F.  Smith. 
William  Witta. 
Wniiam  H.  Witta. 

RHODES  ISI^ABID. 

LINCOLN— 

Harris  Limerick  Co. 

Stephen  Wright. 
LONSDALE— 

Dexter  Limerick  Co. 

SOUTH  CAROLINA. 

GAFFNEY— 
Carroll  &  Co. 
W.  H.  Richardson  &  Co. 

TBNNBSSEB. 

BURNS— 

Wright  Lime  Works. 
CHATTANOOGA— 

Gager  Lime  &  Mfg.  Co.  203  Carter. 
CLARKSVILL&- 

Jas.  Stinchfleld. 
KNOXVILLE- 

East   Tennessee   Lime   &  Sand   Co. 

Knoxville  Lime  &  Sand  Co. 

Southern  Lime  Co. 
NASHVILLE— 

W.  T.  Hardison,  115  S.  Front. 
PALMYRA— 

Palmyra  Lime  Co. 
SHERWOOD— 

Alden  Lime  Co. 

Gager  Lime  &  Mfg.  Co. 
TULLAHOMA— 

H.  McKinsey  &  Sons. 

TEXAS. 

AUSTIN— 

Austin  White  Lime  Co. 

Wm.  Walsh  &  Co. 
DALLAS— 

Griffith  &  Cowser,  590  Commerce. 

F.  Michil,  S.  end  of  Mkt. 

Moore  &  Rowling,  271  Elm. 
EL  PASO— 

J.   H.   Smith. 

UTAH. 

OGDEN-- 

.T.   T.   Johnson  &  Co..   585  28th. 
SALT    LAKE    CITY- 

Hancoc'k    £z    Co. 

Langton    TJme    &    Cement    Co.     Ridd 
&   Martin. 

AVm.    Varlcy. 

VERMONT. 

BRISTOL— 

R.    C.    Sargent. 
BIIRLINGTON— 

Tobey    &    Catlin. 


IRA—  I  ^ 

Dexter  D.   Day. 
LEICESTER— 

Brandon   Lime   &   Marble  Co. 

Leicester  Lime  &  Marble  Co. 
NEW   HAVEN— 

H     C.    Palmar. 
NORTH   POWNALL— 

Follett  Bros. 

Tarble  &  Johnson. 
WEATHERPIBLD—     . 

Chas.  Ansden. 
WINOOSK3— 

Tobey  &  Catlin. 

S.  H.  Weston. 

VIRGINIA. 

BLUB   RIDGE  SPRINGS— 

Blue  Ridge  Cement  &  Lime  Wks. 
RICHMOND— 

Augusta  Lime  Co.,  UIO  E.  Main. 

A.  B.  Lee  &  Son,  28th,  cor.  Gary. 

Moore  Lime  Co.,   17 1^  and  Dock. 

Richmond  Phosphate  Co.,  Chamber ot 
Com.  Bids. 
RIVERTON— 

Carson   &  Son. 

IVASHING'JTON. 

SEATTLE— 

Seattle  and  Roche  Harbor  Lime  Co. 
SPOKAN&- 

Washington    Brick,    Lime    and    Mfg. 
Co.,  Stevens  and  N.  P.  Ry. 
TACOMA— 

Tacoma  and  Roche  Harbor  Lime  Co. 

WEST   VIRGINIA. 

BAKERTON— 

Washington  Bldg.  Lime  Co. 
MARTINSBURG— 

Standard  Lime  and  Stone  Co. 
WHEELING— 

Wheeling  Lime  and  Cement  Co. 

WISCONSIN. 

APPLETON— 

J.  H.  Marston  &  Co. 
CBDARBURG— 

Anschutz  Lime  and  Stone  Co. 

F.  Groth. 
EDEN— 

Nast  Bros. 
GRAFTON— 

Milwaukee  Falls  Lime  Co. 
HAMILTON— 

Western  Lime  and  Stone  Co. 
MILWAUKEE— 

J.    Druecker    &    Sons,    356    E.    Nortl 
Ave. 

Ormsby  Lime  Co.,  511  Pabst   Bldg. 

Sarnow  Lime  Co.,  3308  Vliet. 

Western  Lime  dnd  Cement  Co.,  Pabsi 
Bldg. 
NEW  LONDON- 

Wostphal   Bros. 

Western  Lime  and  Cement  Co. 
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>8HKOSH— 

Cook  &  Brown  Co. 
^CINE- 

C.  Fox  &  Sons. 

Horlick  Lime  &  Stone  Oo. 
EHBBOTGAN— 

Sheboygan  Lime  Works. 


SUPERIOR— 
Warehouse  &  Builders  Supply  Co. 

WYOMING. 

LrARAMIE- 
Clark,  Pelton  &  Employes  Co. 


Ilore  Cement 


tt% 


advertise 
in 


ineerin^  itaiazine 


than  in  any  other  American  pnblica 
tion.   It  reaches  more  of  the  people  who 
buy  or  influence  the  buying  of  cement 
than  any  other  American  publication. 
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Adamant  Mfg.  Co.,  317  Cham,  of 
Com.  Bldg.,  Chicago. 

Adamant  Mfg.  Co.,  Hammond  Bldg., 
Detroit,   Mich. 

Adamant  Mfg.  Co.,  Minneapolis, 
Minn. 

Adamant  Mfg.  Co.,  Superior,  Wis. 

Adamant  Mfg.  Co.,  Syracuse,  N.  Y. 

Adamant  Mfg.  'Co.  of  America,  156 
5th  Ave.,  New  York. 

Adamant  Wall  Plaster  Co.,  Indianap- 
olis, Ind. 

Alabaster  Co.,  Alabaster,  Mich.;  1019 
Cham,  of  Com.  Bldg.,  Chicago; 
Union  Trust  Bldg.,   Detroit,  Mich. 

Alabastliie  Co.,  Grand  Rapids, 
Alicli. 

Alpine  Plaster  Co.,  I^os  Angeles,  Cal. 
American    Asbestos    Co.,    45    B'way, 

New  York. 
American  Cement  Plaster  Co.,  Law- 
rence &  Wichita,  Kas. 
American     Plaster     Co.,     Lawrence, 

Kas. 
American     Hard   Wall     Plaster   Co., 

Utica,  N.  Y. 
American        Mfg.        Co.        (Eclipse), 

Waynesboro,  Pa. 
American  Mortar  Co.,  39  N.  Division, 

Grand  Rapids,  Mich. 
Baker    Plaster    Co.,    Hot   Springs,    S. 

Dak.;  Omaha,  Neb. 
Best    Bros.    &    Co.,    Medicine    Lodge, 

Kas. 

Blue  Rapids  Plaster  Co.,  Blue  Rap- 
ids, Kas. 

Blue  Valley  Plaster  Co.,  Omaha, 
Neb. 

C.  A.  P.rockett  Cement  Co.  (Aetna). 
121  W.  Sth.  Kansas  CMity.  Mo. 

J.  L.  r.rown.  1:k;9  loth  St..  Ih'uyvr. 
Col. 

Buffalo  Moriar  Co..  linffal...   X.    V. 

P.uffalo  Para^-on  Wall  JMast^T  i\^  . 
Buffalo.  X.  Y. 

California  A nti-C;ilorie  (\).,  lU  Mis- 
sion.   San    Francisco.    Cal. 

(^irdiff  (Jypsuni  T'lastcr  <'o..  V\ . 
Dotlj^t'.    Fa. 

(~'hanii>ion  Wall  }»lastfr  ('«>..  I-'rank- 
lin    «.<:    rr("})l<'    Ave..    AIIokIkmiv.    Pa. 

The  K.  A.  Chatliehl  Co..  L'.'n  jioiilc- 
vard,   X«'\v  Haven.  Con'i. 


Wm.  E.  Cheney  &  Son,  558  River  { 

Troy,  N.  Y. 
Wm.  Wirt  Clarke  &  Son,  115  Gay  { 

S.,  Baltimore,  Md. 
Connecticut  Adamant  Plaster  Co. 

River  St.,  New  Haven,  Conn. 
Consolidated  Plaster  Mfg.  Co.,  Lo 

land.  Col. 
Cooper  &  Co.,  Nashville,  Tenn. 
Crown  Wall  Plaster  Co.,   W.  Br 

dock,  Pa. 
Dayton  Wall  Plaster  Co.,  Dayton, 
Decatur  Hard  Wall  Plaster  Co.,  I 

catur.  111. 
Decorators'   Supply  Co.,  209  S.  CI 

ton,  Chicago. 
Dennison  Wall  Plaster   Co.,   Der 

son,  O. 
Des  Moines  Fuel  &  Lime   Co.,  1 

Moines,  la. 
Diamond    Wall    Cement   Co.,    Nya 
N.  Y. 
Diamond    Wall    Plaster    Co.,    Indi; 

apolis,  Tnd. 
Dickin.son      Cement    Co.,      931      M 

quette  Bldg..  Chicago,  111. 
Dillon    Cement    Plaster    Works,    I 

Ion,  Kas. 
John  Druecker,  Canal  &  Kinzie  S 

Chicago,  111. 
Duncombs  Stucco  Co.,  Ft.  Dodge. 
Durr  Plaster  Co.,  Milwaukee,  Wi 
Eagle   Plaster   Mills,   Grand   Rapl 

Mich. 
Ela.stic  Pulp  Plaster  Co.,  Warren, 
English     Plaster      Works,     Oakfi' 

N.  Y. 
Erie  Hard  Wall  Plaster  Co.,  Erie 
Eureka  Plaster  Co..  Syracuse.  N.  "" 
Evansville  Aaamant  Factory,  E\'a 

ville.  Ind. 
The  Fishback  Plaster  Co.,  407  Ch; 

of  Comm.,   Toledo,   O. 
Fitzcrerald    Plaster     Oo.,     Alleghc 

]*a.;    Springfield,    111.;    Peoria, 

and  Hnntinfrdon,  W.  Va. 
Forrester    Plaster    Co.,    ft.    KirtLn 

Cleveland,   O. 
Ft.    IV.dgc   Plaster   Co..      Ft.      Do( 

la. 
Samuel  IT.   French  &  Co.,  4th  &  ( 

lowhill,  Philadelphia,  Pa. 
Gibraltar    Wall    Plaster    Works, 

Nia;j;ara,  Buffalo,  N.  Y. 
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F.  Godfrey  &  Bro.,  100  Monrue, 
Grand  Rapids,  Mich. 

.    Golden  Gate  Plaster  Mills.  215  Main, 
San  Francisco,  Cal. 

Grand  Rapids  Gypsum  Works,  429 
Mich.  Trust  Co.  Bldg..  Grand  Rap- 
ids. Mich. 

Grand  Rapids  Plaster  Co..  65  Monroe, 
Grand  Rapids.  Mich.  (W.  S.  Hovey, 
Gen.   Agt.). 

Granite  Hard  Wall  Plaster,  6%  4th, 
N.,  Minneapolis.  Minn. 

Granite  Wall  Plaster  Co.,  Grand 
Rapids,  Mich.,  and  Port  Clinton 
and  Youngstown,  O. 

Great  Western  Plaster  Co.,  Blue 
RaDids.  Kan. 

Gypsum  Products  Mfg.  Co.,  Grand 
Rapids.  Mich. 

Hammill  &  Gillespie,  240  Front  St., 
New  York. 

Hearfield,  Bannister  &  Co.,  320  San- 
some,  San  Francisco.  Cal. 

Higginson  Mfg.  Co.,  Newburg,  N.  Y. 

International  Rock  Plaster  Co., 
Jersey  City,  N.  J. 

Iowa  Plaster  Association,  Fort 
Dodse,  la. 

Kentucky  Wall  Plaster  Co.,  Water, 
E  of  1st.,  Louisville,  Ky. 

Keyston^  Plaster  Co..  Lock  Box  676, 
Chester.  Pa.;  16  S.  Broad,  Phila.. 
Pa.;  6th  St.  wharf  S.  W..  Wash- 
ington, D.  C  &  Williamsport.  Pa. 

J.  B.  King  &  Co.,  1  Bway.,  N.  Y.,  & 
New  Brighton,  S.  I.,  N.  Y.,  &  322 
Genesee,  Buffalo,  N.  Y. 

V.  C.  &  C.  B.  King,  510  West,  New 
York. 

Lione  Star  Plaster  Co..  Quanah,  Tex. 

Marsh  &  Co.,  Sandusky.  O. 

Michigan  Plaster  Co..  Grand  Rapids, 
Mich.      • 

Michigan  &  Ohio  Plaster  Co..  Pythian 
Temple,  Grand  Rapids,  Mich. 

Midland  Plaster  A  Cement  Co.,  518 
Michigan  Trust  Bldg..  Grand  Rap- 
Ids.  Mich. 

Midland  Plaster  Co..  Bldrs.  &  Trad- 
ers' Exch..  Kansas  Clty^  Mo. 

Montana  Hard  Wall  Plaster  Co., 
Butte.   Mont. 

Montana  Plaster  Co.'.  Jollet,  Mont. 

Napoleon  Pulp  Plaster  Co.,  719  The 
Nasby.    Toledo,   O. 

Newark  Lime  &  Cement  Mfg.  Co.. 
foot  of  Bridge  St..  Newark,  N.  J. 

New  England  Adamant  Co..  166  Dev- 
onshire, Boston. 

New  Jersey  Adamant  >Ifg.  Co.,  New- 
ark.  N.   J. 

Newkirk    Plaster     Works.     Newkirk. 

Okla   Ter. 
Ohio     Adamant     Co.,     183     Meravin, 
Cleveland,   O. 


Old  Roman  Plaster  Co.,   East  Liver- 
pool.  O. 

Ottumwa  Plaster  Co.,  Ottumwa,  la. 

Paragon  Plaster  Co.,  Syracuse,  N.  Y. 

Paragon      Plaster      &      Supply      Co., 
Scranton,    Pa. 

V.    H.   Parks   &   Son,   Decatur,   111. 

Peoria  Portland  Cement  Wall  Plas- 
ter. Peoria.  111. 

Phoenix  Piaster  Mills  (Wotherspoon 
&  Son,  props.),  65  9th  Ave.,  N.  Y. 

Piatt  Plaster  Co.,  J30  Fulton,  N.  Y. 

Queen  dty  Plaster  Works,  7  Tona- 
wanda,   Buffalo,   N.  .Y. 

A.  D.  Rathbone.  Grand  Rapids, 
Mich. 

Red  Beach  Plaster  Mills,  R?d  Beach, 
Me. 

Rock  Plaster  Mfg.  Co..  1019  Cham, 
of  Com.   Bldg..   Chicago^   111. 

Rock  Plaster -Co.,  of  N.  Y.  &  N.  J., 
11  B'way,  N.  Y.,  send  ft.  7th,  Hobo- 
ken,  N.  J. 

Rock  Plaster  Co.,  Dresden,  O. 

Rock  Plaster  Mfg.  Co.,  Columbus,  O. 

Rocli   Plaster  Co.,    Providence,    R.    I. 

Rock  Plaster  (Samuel  H.  French  & 
Co.,  agents),  4th  and  Callowhill, 
Phila..  Pa. 

Rockford  Wall  Plaster  Co.,  Rock- 
ford.  111. 

Roman  Cement  Plaster  Co..  Spring- 
vale,  Kas. 

Royal  Cement  Plaster  Co.,  Salina, 
Kas..  and  S.  end  of  18th  St.  Bridge,. 
St.    Louis. 

Royal  Plaster  Co..  8th  c.  Cxilvert.  Cin- 
cinnati, O. 

Sa!!na  Cement  Plaster  Co.  Salina,. 
Kas. 

Southwestern  Plaster  Co.,  Savannah, 
Ga. 

Springfield  Eureka  Hard  Plaster  Co., 
Springfield,   Mass. 

Standard  Cement  Plaster  Co.,  Lara- 
mier,  Wyo. 

Standard  Pln«ter  Co.,  Buffalo^ 
N.   Y. 

Standard  Wall  Plaster  Co..  Winona, 
Minn. 

Calvin  Tompkins.  120  Liberty  St.  New 
York. 

Union  Mills,  Grandvllle.  Mich. 

The  AVarner  Miller  Co.,  Railroad  Ave. 

Nov.-  Haven,  Conn. 
L.  A.Watkins  Merchandise  Co..  1525 
Wazeo  St.,  Denver,  ("oi. 

Windsor  Cement  Co.,  166  Devonshire, 

Boston.   Mass. 
"Woth'ersj^oon     &     Son.    65   9th    Ave., 
New  York. 

Wymore  T*Iaster  Co..  AVymore.   Neb. 

Zenith  Wall  Plaster  and  Finish  Co., 
11  N.  3d.  Minneapolis,  Minn.;  South 
St.  Paul.  Minn.,  and  Fort  Dodge, 
la. 
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Accelerated  Tests  of  Cement... ..27,  39 
Philadelphia  I>.     P.     W.     Specifica- 

cation  53 

Adult^ations  of  Cement   28 

Adulterations  with  Slagr  29 

Adulterations,  Effect  of  80,  81 

Aeration   of     Cement,     U.     S.     Navy 

Specification   37 

Age  of  Briquettes 34 

American  Society  of  Civil  Engineers. 
Tests     for     Cement     recommended 

by  21,  23,  24,  25,  26,  27 

Analysis,   Chemical,   of  Cement.    (See 
'Chemical  Analyses). 
Arches,  Concrete  and  Steel — 

Keepers    and    Thacher    Specifica- 
tions   89 

Miscellaneous  Items   91,  92 

Indianapolis  Specifications    92 

Miscellaneous  Items   ^ 96 

Architects- 
List  of,     Supervising    Use    of    Ce- 
ment    524 

Specifications   for     Cement,     Phila- 
delphia     60 

Artificial  Stone.   (See  Stone). 
Walks.  (See  Sidewalks). 

Ball    Mills    13,  15 

Baltimore,   Md.,   Cy.   Engr.   Specifica- 
tions  for   Cement,     Natural     and 

Portland  54 

Boiling  Test.  (See  Accelerated  Tests). 
Bonna  System,     Concrete    and    Steel 

Construction  76 

Bordenave       Concrete       and       Steel 

Construction  75 

Brands  of  Cement  7 

List   of   American    310 

List  of  Foreign  327 

Briquettes- 
Mixing  Cement  for   24 

Molds   for   142 

Proportion  of  Water  for 24 

Tensile  Strength  of  23 

U.  S.   Navy  Specifications  for  Mak- 
ing     38,  39 

Buffalo,    N.    Y.,    Dept.      Pub.    Works. 
Specifications    for   Cement.    Natural 

and  Portland    54 

CasincT     for     Concrete     Facing     and 
Forms— 
Hannibal    &    St.    Joseph    S!)ocifica- 

tion    102 

Illinois  (Vntral  Si>ecification   99 

Indianapolis  Specification   93 


Keepers  &  Thacher  Specification 
New  York  Central  R.  R.  Specific 

tion  

Cement- 
Amount  in  Cubic  Yard   of  Mori 

and  Concrete  

Amount  Required  for  Briquettes 

Definitions  of  Classes  9,  10, 

Development  of  Industry  16 

Export   of    

Natural  Hydraulic 

Plants,  Engineers*   Desigrning.... 
Proportionate      Use       of      Vari( 

Kinds  19, 

Specifications.  See  Portland  Cem< 

and  Natural  Hydraulic  Cemen' 

Testing    of    

Centerinsr  for  Concrete  Arches  90, 
Certificates  of  Test  Required  hi  '. 

dianapolis  47 

Checking  of  Cement.    See  Soundne 
Chemical  Analysis  of  CemeAt..28, 

ArcHitects,  Specifl<i&tlons  

BuflCalo  D.  P.  W.  Specification  .. 

Indianapolis  Specification  

Laboratories  and  Engineers'  Ma 

ing    

Philadelphia    D.    P.     W.     Specif! 

tion   

Reading     Dept.     Sewers     Specifi 

tion  

St.    Louis   Water     Dept.      Sj^cifi 

tion  

U.  S.  Navy  Specification  

Wallabout,       Brooklyn       Specific 

tion   

Results   of,    Analyses- 
Alma  Portland  

Alpena  Portland   

Alpha  Portland  

Atlas  Portland  

Birmingham  Pozzuolana  

Bronscn  Portland  

Buckeye  Portland  

Buffalo  Portland  

Catskill  Portland  

Chicago  Portland  

Colorado  Portland  

Defiance  Natural   

Diamond  Portland  

Km])ir'^   Portl^^nd 

Fort    Scott    Natural    

Fowle--  «^'   pp"'  Natural    

Glens   Fj'IIs  Portland   

Illinois  Stfol  Co.  Portland 

Tmptri'l   Portland   
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Chemical  Analyses,  Results  of  (cuii- 
tlnued). 

Iroquois  Portland  ;i»7 

James  River  Natural    11)7 

Wmr  Krause  Portland 198 

Mankato  Cement  Rock   .  .2t'G 

Marquette  Portland  207 

Maryland  Pozzuolana   207 

Michlgran  AlkaH  Portland >09 

Michigan  Portland  210 

Milwaukee  Natural   2SD 

Nazareth  Portland  j»:] 

Omesra  Portland  217 

Phoenix  Cement  Rock  219 

Phoenix  Portland   293 

Texas   Materials    22C 

Virginia   Portland    228 

Wabash  Portland  230 

Western  Portland  233 

White  Cliflfs  Materials  233 

CIstems.    Plastering    130 

Quantities    of    Materials    Required 

for  138 

Clips       for      Holding      Test       Bri- 
quettes    27,  34 

Colors  lor  Cement  Work  81 

Sidewalks    lOB,    112 

Compression       Strength       of       Ce- 
ment   22.  33 

Of  Concrete  72 

Concrete— 

And  Steel  Combinations  75 

Buffalo  Specification 123 

Compression  Strength  of 72 

I>umping  of  Under  Water 70 

Bffect  of  on  Iron   75 

Fbr   Sewer      Pipe       and     Building 

Stone  131 

For  Street  Foundation,  Indianapo- 
Us  Speciflcation 126 

Indianapolis  Speciflcation.  Nat- 
ural   125 

Indianapolis  Specification,  Port- 
land Cement    94 

Ingredients  of  a  Cubic  Yard  of  and 
Cost    62 

Keepers  &  Thacher  Specification. 
Portland  Cement  86 

Miscellaneous  Uses  of 78,  79,  80 

I»roportions  for,  for  Various  pur- 
poses   129 

Quantities  of  Materials  Re- 
quired   136.  137 

Relative  Cost  Laying  Wet  and 
Dry    73 

Specification  for  on  Penna.  Av. 
Subway,  Philadelphia.   Natural.51 

XJses  of  62 

"Weight  of  135 

See  also  Portland  Cement  and  Nat- 
ural Hydraulic  Cement. 
Connections  of  Concrete  Surf  aces.  88 
Conrow,  Herman,  on  Wot    and  Dry 

Concrete  72 

C?on  tract  or  p— 

List   of,    Using   Cement    425 


Cost  of  Mortar   62-71 

Of  Laying  Wet  and  Dry  Con- 
crete   73 

Cottandn  System,  Concrete  and 
Steel  Construction   76 

Cracking  of  Cement  (See  Soundness). 

Crossings,  Street,  of  Cement  Con- 
crete    77,  120 

Curb  and  Gutter  77 

Specifications 116,  118 

Parkhurst  78 

Specifications 119 

Davidsen  Tube  Mills    13,   15 

Dealers  in  Cement  7 

List  of  357 

In  Lime  and  Plaster,  List  of 625 

Definitions  of  Classes  of  Ce- 
ment   9,  10.  11 

Density,  Apparent 30 

True 30 

Descriptions    of    American      Cement 

Works  and  Processes   153 

Of  Foreign  Cement  Works  and 
Processes   236 

Detroit,  Mich.,  Board  of  Public 
Works,  Specifications  for  Cement, 
Natural  and  Portland  57 

Driveways  of  Cement  Cbncrete 77 

(See  also  Sidewalks.) 

Drainage  of  Arch  .89 

Dry  Concrete   72 

Dry   Process     of     Making     Portland 

Cement....  157,    159.    170.    174.    177,    179, 

195.  198.  200.  208,  212.  218,  227,  229.  233. 

From  Slag 177,  193 

Engineers,  U.  S.,  Specifications  for 
Cement  40 

Engineers,       Supervising       Use      of 

Testing   Cement    585 

Cement.    List    of 524 

Designing  Cement  Plants   586 

Estimates  for  Cement  Work.  Data 
for  62,  134 

Expanded  Metal,  Concrete  and 
Steel  Constructions   76 

Expansion  Joints  in  Concrete  Ma- 
sonry   101,  103 

Facing.  Brick.  With    Concrete  Trim-  , 

mings  88 

Concrete,  for  Piers  and  Walls 
87.  100,  103 

Fences  of  Cement  Concrete 77 

Filler  for  Brick  Pavement.  Ce- 
ment  127 

Fineness   22.  30 

Apparatus   for  determining 144 

Architects  of  Philadelphia.  Specifi- 
cation.  Portland   60 

Baltimore    Cy.    Engr.     Specification 

Natural  &  Portland 54 

Buffalo.     D.      P.      W.     Specification, 

Natural    and    Porfiind 54 

Detroit     B.    P.     W.,     Specification. 

Natural   and   Portland 57 

Hendricks  Specification,  Natural  and 
Portland    44 
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Indianapolis  Specifications,   Natural 

and  Portland   47,  48 

Wallabout    Brooklyn    Specification, 

Portland    49 

Keepers    &    Thacher  Specification, 

Portland   85 

N.    Y.    Central   R.    R.    Specification, 

Natural  and  Portljind 42 

Pennsylvania   Ave.    Subway     Phila- 
delphia Specification,  Natural — 51 
Pennsylvania    R.    R.     Specification, 

Natural  and  Portland 43 

Peoria  Cy.  Engr.  Specification,  Nat- 
ural     59 

Philadelphia   D.     P.     W.    Specifica- 
tion. Natural  &  Portland 52,  53 

Pittsburg    Bur.    of    Eng.    Specifica- 
tion,  Natural  and  Portland 56 

Railroad    Specification,    Portland.. 41 
Reading  Dept.   Sewers  Specification, 

Portland 58 

St.    Louis    Water    Dept.     Specifica- 
tion,   Portland 60 

Topeka  M?lan     Arch     Specification, 

Portland    45 

U.      S.      Navy     Specification,    Port- 
land     37 

Wallabout  Brooklyn     Specification, 

Portland  49 

Fire  Proof  Mortar  » — 81 

Floating.     See  also  Plastering. 

Floors  of  Cement  Concrete 77,  121 

For    Wet    Cellars 122 

Forms  for  Concrete  Structures.     See 

Casing. 
Foundations: 

For    Bridges    85,    93 

For  Street  Railways,  Chicago  Speci- 
fications    133 

For  Walks.. 104,   105.   107,   108.   111.   114 
Fowler,    C.    E.,    on    Materials    in    a 
Cubic    Yard    of    Mortar    and    Con- 
crete  71.    72 

Freight   Rates     on     Cement.       Table 

facing  page    149 

Frost,   Effect  of,  on  Mortar   80 

Stops  Laying  of  Walks 117 

Gateways  of  Cement  Concrete 77 

Granite.  Crushed,  for  r'oncrete,  Speci- 

ficat'on    ^ 97 

For    Sidewalk    Concrete.      105.      106, 
112,   113,  116. 
Granitoid  Sidewalks.  See  Sidewalks. 
Granolithic   walks.     See   Sidewalks. 

Gravel    for    Concrete 74 

For    Sid'  walk  Concrete. 108.  111.  115.  116. 

Wtisht    of 135 

GrifTin  Mill 13.  14 

Grinding      Machinery      for      Cement 

IMills 13 

Glitter.    Sec   Curb   and   Giitttor. 
TTanni])al  &   St.  Joseph   R.   R.     Speci- 
fications for  Concrete  Wall 101 

IToiidricks   Specifications  for  Ci^ment 

for    Kailrf)ad    ^Vork.     Natural    and 

Hvdi^ulic 44 


HennebiQue    System.     Concrete   ai 

Steel  Construction 

Hyatt    System,    Concrete    and  St6 

Construction 

Hydraulic  Cement,  Natural 9, 

Illinois    Central    Railroad    Conerc 

Specifications  

Improved     Natural     Hydraulic    C 

ments  

Indianapolis- 
Specifications  for  Cement 

Specifications     for     Concrete    a 
Steel  Arch  Bridges  

Introduction 

Iron,  Effect  of  Concrete  On 

Keepers  &     Thacher,     Speciflcatic 
for  Concrete  and  Steel  Bridge.... 

Kilns- 
Comparative     Use     of     Rotary 

Vertical 

For  Burning  Cement  

Introduction  of  Rotary 17, 

Rotary  

Labor   Required     for     Laying    O 
Crete ■ 

Laboratories  < 

Analyzing  and  Testing  Cement.. 

Lathbury  &  Spackman  

Philadelphia  Testing 52, 

Purdue  University  

Laying   Concrete.    See   Placing  O 
Crete. 

Lehigh  District  Cements  

Portland  Cements  

Lime- 
Effect  of  on  Mortar  80 

List  of  Dealers  in   

List  of  Manufacturers  of  

Manufacturers  and  Dealers  — 
Weight  of  

Machines  Classes  of  for  Mixing  C 
crete "« 

Machinery  Manufacturers   

For  Cement  Plants,  List  of  Ma 

facturers    

For  Cement  Users   

Machines          for          Testing 
qucttes   27,  3' 

Magnesia  in  Cement- 
Architects       of     Philadelphia 

quirement  

Buffalo  D.   P.  W.   Requirement 
Reading    Dept.      Sewers      Reqi 

ment    

St.     Louis    Water    Dept.     Reqi 

ment    

U.  S.  Navy  Requirement 

Manufactories        of        Cement. 

Works. 

IVI  a  nu  facturers  of  Cement- 
List  of  American  

TJst   of  Foreign   

List   of,    of   I^ime    

Masonrv.  Mortar  Required  for. . . 
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Melan— 
Arch       bridge       at     '  Indianapolis, 

Ind  ,   46 

Arch  Brldfire  at  Topeka,  Kas.,  Spe- 
cifications for 45 

System,   Concrete  and  Steel    Con- 
struction  76 

Microscopic  Tests  30 

Mixing    Concrete,    Specifications    for 

87,  98,  102,   103,  128 

Mixtures  for  Concrete   62,  71 

Keepers     &     Thacher       Specifica- 
tions   88 

Molds  for  Making  Briquettes  26 

Monier  Arch  Bridge  in  Philadelphia  4P 

Invention  of.  Construction  75 

Method    of   Concreting  Philadelphia 

Arch  83 

Special  Constructions 131 

Mortar- 
Buffalo  Specifications  123 

For  Laying  Brick  and  Stone  131 

Indianapolis  Specifications  124 

Ingredients  of  a  Cubic  Yard  of  and 

Cost 62 

Philadelphia    Specifications,      Nat- 
ural   51,  122 

Philadelphia     Specifications,     Port- 

'  land   122 

Quantities  of  Materials  Required  136 

Required  to  Lay  Masonry  137 

Retemperlng  80 

Specified  Proportions  Penna.  Ave, 
Subway. 

Water-tight  Cement  130 

Natural  Hydraulic  Cement   9 

An  Insufficient  Specification  58 

Baltimore  Cy.  Engr.  SpKcification  54 
Buffalo  D.  P.  W.  Specification  ....54 
Concrete,  Chicago  Street  Railway  133 
Concrete,  H.  &  St.  J.  R.  R.  Specifi- 

tions    102 

Concrete,  III.  Central  Specifica- 
tions     98 

Concrete;  Where  Used  n? 

Definitions  of  9,  10 

Detroit  B.  P.  W.  Specifications  ..57 

Development  of  Industry  12 

Discovery  of  11 

Distribution  over  Country 12 

Hannibal  &  St.  Joseph  R.  R.  Specifi- 
cations   101 

Hendricks  Specifications  45 

Indianapolis  Specifications   47 

N.  y!  Central  R.  R.  Specifications  42 
Penna.   Ave.    Subway,    Philadelphia 

Specifications    51 

Pennsylvania  R.  R.  Co.  Specifica- 
tions   43 

Peoria,  111.,  Cy.  Engr.  Sewer  Speci- 
fications     59 

Philadelphia  D.  P.  W.  Specifica- 
tions     52 

Pittsburg  Bureau  of  Eng.  Specifi- 
cations    55 


Process  of  Making, 

12,  197,  200,  203.  204,  211,  215,  227 

Required  to  Lay  Sewer  Pipe 139 

Weight   of    135 

Navy  U.  S.,>  Specifications    for    Ce- 
ment   37 

New  York  Central  R.  R.,  Specifica- 
tions  for     Cement,     Natural     and 
Portland  42 

Specifications    for    Contrete    Mixing 
and  Placing 102 

Ornamental  Uses     of     Cement     and 
Concrete  77 

Packing  of  Cement— 

An   Insufficient   Specification 58 

Detroit  B.  P.  W.  Specification....  57 

Methods  of,  and  Shipping  135 

Philadelphia    D.    P.    W     Specifica- 
tion   52 

St.  Louis  Water    Dept.     Specifica- 
tion   60 

U.  S.  Engineers  Specification 40 

U.  S.  Navy  Specification 37 

Wallabout       Brooklyn       Specifica- 
tion  51 

Pastes- 
Keepers  &  Thacher  Specification.  86 
Pennsylvania   R.   R.    Co.   Specifica- 
tion     43,  44 

Pforia  Cy.  Engr.  Specification 59 

Pittsburg,   Bur.    of  Eng.    Specificar 

tion  55 

Preparation  of  24.  30 

Topeka     Melan     Arch       Specifica- 
tion   46 

U.   S.  Navy  Specification   38 

Wallabout     Brooklyn        Specifica- 
tion   50 

Pennsylvania  Ave.     Subway,     Phila- 

dr^lphia.   Specifications  for  Cement, 

Natural  and  Portland 51 

Pennsylvania  R.  R.  Co.,  Specification 
for     Cement,     Natural    and    Port- 
land   43 

Peoria,  111.,  Cy.    Engr.    Specification 
for  Sewors,  Natural  Cement 59 

Philadelphia,    Pa.,   Dept.     of     Public 

Works.  Specifications  for    Cement, 

Natural  and  Portland  52,  53 

Piers  of  Concrete 76,  78 

Pittsburg,  Pa  ,  Bureau  of  Engineer- 
ing.     Specifications     for      Cement, 
Natural  and  Portland  55,  56 

Placing  Concrete  95,  100,  102,  103 

Plaster,    List  of  Dealers  in 626 

For  Walks  . .  104   106,  107,  109,  111,  112 

Plastering— 
Amount  of  Cement  Required  for.137 

Cisterns  130 

Oi  Cement  Mortar  87,  102 

See    Also    Stucco. 

Portland  Cement- 
American  and     Foreign,     Compara- 
tive Use  of   20 

An  Insufllcient  Specification 58 
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Architects  of  Philadelphia,  Specifi- 
cations   60 

Baltimore  Cy.  Engr.,  Specifica- 
tions    54 

Buffalo  Dept.  Pub.  Works,  Specifi- 
cations     54 

Comparison  of  Amounts  of,  by 
Vertical  and  Rotary  Kilns 20 

Concrete  for  Walks  and  Driveways, 
Specifications  for.. 104,  106,  107,  109. 

Ill,  114 

Concrete,  111.  Cent.  Specifications 
for  97 

Concrete,  Where  Used  97 

Detroit  B.  P.  W.  Specifications.... 57 
General  Definition   10 

Hendricks*  Specifications  44 

Imports  of 20 

Indianapolis  Specifications  46 

Keepers  and  Thacher  Specifica- 
tions   85 

List  of  Uses  for  81 

Materials     Used     in  Making..  12.  13, 

15,  16 
Mortar,  Amount  Required  for  Plas- 
tering    .137 

Mortar  Rtquired  for  Cisterns 138 

N.  Y.  Cent.  R.  R.  Specifications.. 42 
Penn.    Ave.    Subway,     Philadelphia, 

Specifications  51 

Pennsylvania  R.  R.  Specifications. 43 
Philadelphia      Dept.      Pub.      Works 

Specifications  52 

Pittsburg     Bureau     of   Engineering 

Specifications  55 

Process  of  Manufacture 13,  16 

Railroad  Specifications   41 

Reading  Dept.  Sewers  Specifica- 
tions   58 

Regions   and   Their   Products 19 

Required  for  Cement  Pipe  138 

Required   for   Sidewalks    138 

St.  I^uis  Water  Dept.  Specifica- 
tions   59 

Specifications  for  Walks    ....115,  120 

Standard  Definition  U.  S.  A 11 

Topeka  Milan  Arch  Specifica- 
tions     45 

U.  S.  Engineer  Office,  St.  Paul. 
Siioc'ilicatiuns   40 

U.   S.   Kn^ineer'.s  Siu'cilications 36 

U.  S.  Navy  Dept.  SiKcilications. . .  .37 
Wallabout       lirooklyn         Specifica- 
tions     49 

Wei^iit  of  i:?r, 

I'ozzuolana    lu.  KJ 

Detiiiitinii   H 

i'rocM-.^s  of  Manufaeairc.  .1»;.   V\A,  192, 

207 

Prefaec  5 

Processes     of     Manufacture     of   Ce- 
ment     153 


Sf»e  also  Dry  Process,  Natural  t 
ment,  Process  of  Making,  P( 
zuolana,  Semi-Wet  Proco 
Silica  Portland  Cement,  "W 
Process. 

Quality  of  Cement— 

An  Insufficient  Specification 

Detroit  B.  P.  W 

Hannibal  &  St.  Joseph  R.  R.  Spe 

flcation  

Hendricks  Specification 

Indianapolis  Melan  Arch  Specific 

tion 46. 

Keepers  &  Thacher  Specification. 
Peoria  Cy.  Engr.  ^pecincation... 
Pittsburg   Bur.    of   Eng.    Specific 

tion  

St.    Louis    Water   Dept.    Specific 

tion  

Topeka      Melan      Arch      Specific 

tion  

U.  S.  Engineers  SpeciflcMition 

U.  S.  Navy  Specification 

Rafter,  Greo.  W.,  on  Theory  of  Co 

Crete  

Railroad    Work,     Specifications    t 

Cement  for ,.41,  42,  43,  44, 

See  also  Street  Railway. 
Ransome  System,   Concrete  &  Stc 

Construction 

Reading,  Pa.,  Dept.  of  Sewers.  Spe< 

flcation  for  Portland  Cement 

Retempering  Mortar 

Rosendale  Cements 

Rotary  Kiln.    See  Kiln. 
Sabin,    T^.    C,    on    Ingredients    of 
Cubic  Yard  of  mortar  and  of  Cc 

Crete  and   Their   Cost    62. 

St.    Louis,    Mo.,    Water    Departme 

Specifications    for    Cement 

Sales    Agents    

List   of    

Salt  in  Mortar 102. 

Sampling  Cement  25, 

Hendricks    Specification 

Keepers  &  Thacher  Specification. 
Pennsylvania    R.    R.    Co.    Specifi' 

tion  

Pittsbun?    Bur.    of    Eng.     Specifi 

tion   

Topeka  Melan  Arch  Specification 

U.   S.   Navy  Specification   

Sand- 
Amount  in   Cu.   Yd.   of  Mortar  f 

Concrete 

Boiler's  Specification 

Buffalo    Specification    

Effect   of  Increase  of  Proportion 

Mortar    » 

Effect  •){  Size  of  on  Concrete 

For    Concrete.    Hannibal    &    St. 

Joscpli  Specification 

Fur  ('  ncretc.   Illinoi.«^  Central  Sp< 

flcation    

Fr,r    Si«le\valks    ,. 108. 
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napolis  Specification  124 

ers    &   Thacher     Specifications 

Tests    86 

sylvanla     R.     R.   Specification 

Tests  44 

a   Cy.    Engr.    Specification   for 

Its  59 

delpiiia  Specification 122 

burg    Bur.    of    Eng.    Speclflca- 

i  for  Tests  56 

iard  for  Tests.  ^ 26,  30 

>.    Engineers'    Specification    for 

ts    38 

Navy  Specification  for  Tests.38 
about,    Brooklyn,     Specification 

Tests    50 

ht  of   63,  135 

ater,  Cement  for  Use  in 49 

Wet,  Process  ot  Making  Port- 
Cement,  156,  166,  178,  182,  184, 
232. 

:  of  Cement  25 

more     Cy.      Engr.      Specifica- 

54 

lo  D.  P.  W.   Specification..  54 

ricks  Specification  44 

ST.   Central     R.     R.     Speclfica- 

42 

a.      Ave.      Subway,    Philadel- 

L  Specification  51 

sylvania  R.    R.   Co.   Specifica- 

43 

a  Cy.  Engr.  Specification..  59 
delphia     Apparatus     for    De- 

ning  time  of  144 

delphia  D.    P.    W.    Speciflca- 

53 

oad  Specifications   41 

of 32 

sa  Melan  Arch  Specification  46 

S.  Engineers  Speciftca- 
i    40,    41 

Navy  Specification   37 

ibout  Brooklyn  Speciflca- 
49 

,     Specifications,      Indianapo- 

124 

nt  Required  to  Laj' 139 

f^ete    78,   131 

Specifications,  Indlanapolis.125 
Amount     of     Cement     Re- 

-ed  138 

Iks— 

int  of  Cement  Required  for  138 

nt   Concrete    76 

>arison  of  Specifications 114 

napolis  Specifications  110 

ers      &      Thacher      Specifica- 

s  for 90 

Dur*:  Specifif'ations  108 

ouis  Specifications  105 

ficatlons  for  104 

Portland  Cement— 

iss  of  Making  224 

for  Ascertaining  fineness. 26,  55 
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Slag,  Cement  From.. 10,  ljri6,  16t.  177, 

/   192,  193,  207 

Soundness  of  C^Boefttrr: 22,32 

Architects    of    Philadelphia,    Speci- 
fication, Portland  60 

Baltimore  Cy.  Elngr.  Specifications, 

Natural  and  Portland   54 

Buffalo    D.     P.     W.     Specification, 

Natural  and  Portland  54 

Hendricks'    Specifications,    Natural 

and  Portland  45 

Indianapolis       Specifications,     Nat- 
ural and  Portland  47,  48 

Keepers  &    Thacher     Specification, 

Portland  86 

N.  Y.  Central  R.  R.  Specifications, 

Natural  and  Portland 42 

Pittsburg  Bur.     of    Eng.   ^)eciflca- 
tlons.  Natural  and  Portland. 56,  108 
Pennsylvania   R.    R.    Co.   Specifica- 
tions.  Natural  and  Portland 43 

Peoria  Cy.  Engr.  Specification,  Nat- 
ural     59 

Philadelphia  D.  P.  W.  Specification, 

Natural  and  Portland 52,  53 

Railroad  Specifications,   Portland.41 
Reading  Dept.  Sewers  SpBcification, 

Portland   58 

St.  Louii)  Water  Dept.  Specification, 

Portland    60 

Topeka   Melan   Arch  Specifications, 

Portland   46 

U.     S.     Engineers'       Specifications, 

Portland   41 

IT.    S.    Navy     Specification,      Port- 
land   38 

Wallabout,  Brooklyn,  N.  Y  ,  Speci- 
fication, Portland 49,  50 

Specifications 6,  35 

For  Cement  35 

For  Use  of  Cement  83 

Variations  in  Requirements 36 

See  Portland  Cement  and  Natural 
Hydraulic  Cement. 

Specific   Gravity    30 

Apparatus   for   Determining 145 

Philadelphia  D.   P.     W.     Specifica- 
tion, Natural  and  Portland.. 52,  53 
Wallabout,  Brooklyn,  Specification, 

Portland  49 

Sprinkling  Concrete 88,  95 

Steel  and  Concrete  in  CQmbination..75 
Specificatiors  for,  Indianapoli.s.93,  94 
Specifications     for,      Keepers     and 

Thacher   84,   89 

Stone- 
Amount  in   cu.   yd.   of  Mortar  and 

Concrete    72 

Artificial   ...88,   131 

Facing   87,   96 

For  Concrete.  Illinois  Central  Speci- 
fication     97 

For  Concrete,   Specifications 102 

For  Sidewalk  Concrete.  .105,  ]%.  107, 

108,  115,  116 
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Weight  of  Broken  IS 

Storanfc  of  Cement — 

An  insufficient  Specification 58 

Philadelphia    D.    P.    W.    Specifica- 
tions   32 

mttsburgr   Bur.    of   En^.    Specifica- 
tions   55 

St.    Louis    Water    Dept.    Specifica- 
tions   60 

U  8.  Kavy  Specifications 37 

Wallabout       Brooklyn       Specifica- 
tions   51 

Street     Railway    Foundations,    Chi- 
cago Specifications  133 

Streets  of  Cement  Concrete 77 

Stucco,  Cement 129 

Sugar.  Effect  of  on  Mortar  81 

Sulphate   of   Lime,    Effect   of  on   Ce- 
ment   M. 

Sulphuric  Acid  in  Cement — 
Architects    of    Philadelphia    Speci- 
fication   60 

PMTadelphia    D.    P.    W.    Specifica- 
tion   53 

Reading    Dept.     Sewers    Specifica- 
tion   58 

St.    Louis    Water    Dept.    Specifica- 
tion   59 

Supervisors  of  Cement  Construction, 

List  of 524 

Supplies    for    Cement    Plants,    Deal- 
ers in  588 

Temi>eratures — 
Pittsburg    Bur.    of    Eng.    Specifica- 
tion of,  for  Tests 55 

Tensile       Strength,       Test      Recom- 
mended  21,  23,  24,  33 

An  Insufficient  Specification 58 

Apparatus  for  Determining 146 

Architects   of   Philadelphia   Specifi- 
cation,   Portland  60 

Baltimore   Cy.    Engr.    Soecification, 

Natural  &  Portland 54 

Buffalo     D.     P.     W.     Specification. 

Natural  &  Portland 54 

Detroit     B.     P.     W.     Specification. 

Natural  &  Portland 57 

Hannibal  &  St.  Joseph  R.  R.  Speci- 
fication, Natural 101 

Hendricks  Specification,  Natural  & 

Portland  44 

Indianapolis  Specifications,  Natural 

&  Portland 47.  48 

Keepers    &    Thacher    Specification. 

Portland  86 

N.  Y.  Central  R.   R.  Specifications, 

Natural  &  Portland 42 

Of     Mortar.      Philadelphia      Speci- 
fication. Portland  123 

Penna.  Ave.   Subway.  Philadelphia. 

Natural  &  Portland 51 

Pennsylvania   R.    R.    Co.    Specifica- 
tions. Natural  &  Portland 43 

Peoria.    111.,    Cy.    Engr.    Specifica- 
tion. Natural  59 


PhUadelphia  D.  P.  W^.  Si 
tion.  Natural  &.  Portland.. 
Pittsburg  Bur.  of  Eng.  S] 
tlon.  Natural  &  Portland. 
Railroad  Specifications,  Pot 
Reading  Dept.  Sewer  Speci 

Portland 

St.    Louis    Water    Dept.    Si 

tion,  Portland  

Topeka  Melan  Arch  Specifl 

Portland 

U.      S.       Engineers       Speci 

Portland 

U.     S.     Na>T     Specification 

land  

Wallabout       Brooklyn        Si 

tions.  Portland  

Testing  Laboratories   

Methods  of  

Tests.   Accelerated   

Laboratories  and  Engineen 

ing 

Results  of 
American   Cement   Co.,    Gi 
Atlas  Portland  Cement  C 

las   

Buckeye   Portland     Cemei 

Buckeye    

Diamond   Portland   Cemei 

Diamond  

Glens    Falls      Portland 

Co.'s  Ironclad  

Glens    Falls      Portland 

Co.'s   Victor   

Illinois   Steel   Co.'s   Unive 
Michigan     Alkali       Co.'s 

dotte    

Nazareth      Cement      Co.'s 

reth  

Newaygo   Portland   Cemei 

Gibraltar  

Phoenix      Cement       Co.'s 

nix  

Texas     Portland      Cement 

Live   Oak    

Utica    Cement    Company's 

Ball  and  Clark 299. 

T\'abash    Portland    Cemen 

Turkey    

Thacher    System    Concrete      «S 

Construction   

Specifications  for  

Ties,  Concrete,  for  Street  Rai 

Tools  for  Cement  Users   

Tube  Mills  

Users  of  Cement  

List  of  Large  

Uses  of  Cement  

Volume.  Change  of  Cement. 

See   Soundness  of  Cement. 
Walks.    See  Sidewalks. 
Wall.    Specifications  for  Natui 

draulic    Cement    Concrete 

Wallabout     Improvement,   Br 

N.    Y..    Tests   for    Cement... 
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I  Water— 

Pennsylvania   R.   R.  Co.,   Speciflca- 
'  tion  for.  in  Making  Briquettes.  .44 
Pittsburg,    Specification     for     Mor- 
tar   108 

Proportion   Required     for     Various 

Mortars.  Lime  and  Cement 135 

Proportion     of,     for     Cement   Bri- 
quettes.   See    Pastes,     Preparation 
of. 

Water   Proofing   Concrete 90,   95 

Water  Proof   Mortar 130 

Weight  of  Cement........ 25,  30,  40,  135 

Baltimore  Cy.    Engr.    Specification, 
Natural   &   Portland 54 


Detroit  B.  P.  W.  Specification,  Nat- 
ural &  Portland. .« 67 

Pennsylvania  Ave.   Subway,   Phila- 
delphia Specification,  Natural.... 51 
St.    Louis    Water   Dept.    Specifica- 
tion,  Portland 60 

U.      S.      Navy    Specification,    Port- 
land    37,  40 

Wet  Concrete  72 

Wet  Process  of  Making  Portland  Ce- 
ment ....  163,  166,  168,  174.  208,  210,  214 
Works,  Description  of.  for  Manufac- 
ture of  Cement 153 

Workers  in  Cement  7,  8 

List  of,    569 


Warren  Brothers  Company 

MAIN  OFFICE,  143  FEDERAL  STREET,  BOSTON,  MASS. 

ictuL-iira  iuid  Doiiltrs  in  all  kju.la  ot  t'lial  Tiir  iind  Asplialt  Frodu. 
in  »11  cliiBsefl  of  work  L'Xc;e(it  Asphalt  Street  Pavini;, 


sidewalk  paving, 

conchetestructuulwork. 

kiolithic  stone  sidewalks, 

bituminous  macadam  pavements, 

asphalt  sidewalks, 

tar  concrete  sidewalks, 

steel  edge  curbing, 

combined  curb  and  guheii,  roofins,  et. 

WUREN'S  KIOLITHIC  CEMENT 

This  cement  is  ee^iecially  niBnutactured  for  us  and  develope  the  beet  quali 
ties  possible  fur  use  in  suif ace  structural  work.  It  is  □otepecinll.v  adapted  fa 
use  under  wat«r. 

WARREN'S  "  KlOU"  ASPHALT 
is  specially  and  dilTeretitly  prejiared  for  all  different  uses  such  as  sidewalloi 
driveways,  roofing,  water prooflog.  block  filling,  rock  asphalt  maetic,  eta 
We  are  free  to  use  all  c'lassesof  asphalt  under  tbia  trade-mark  and  ust 
that,  wbich  is  riiiist  suitable  for  the  particular  use  for  which  it  is  intended 

WARREN'S  "  PURITAN  BRAND  "  OF  COAL  TAR  CEMENTS 

are  prepared  for  the  same  uses  as  the  "Kiola,"  usiu);  as  a  basis  the  tar  pro 
duced  by  the  Cambridge  Gas  W'lrke,  which  works  has  Dot  changed  its  aya 
temof  manufacturing  gas  in  thirty  years,  and  produces  the  largest  quanti^ 
uf  straight  run  tar  produced  in  New  England. 

Our  laboratory  methods  of  selecting  Coal  Tar  Bitumens  would  exvlut 
from  use  all  water  gas  or  process  tars  which  represent  over  eighty  per  cent 
of  all  the  tara  on  the,  market. 

Warren's  Patent  Laid  Kiolithic  Artificial  Stone  Curb  with  CJalvai 
Steel  Guard  is  the  most  practical  and  beautiful  curb  in  existence. 

We  are  the  imly  manufacturers  not  enga;^  in  Asphalt  Street  Paviii| 
who  adopt  rational  and  carerul  methods  in  preparing  l>ituininoUB  materials 

WARREN  BROS.  G0MPANY,I43  FEDERAL ST„  BOSTON,  MASS: 


